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INTRODUCTION. 


The Montaty Weatuer Review for February, 1900, is 
based on reports from about 3,103 stations furnished by paid 
and voluntary observers, classified as follows: regular sta- 
tions of the Weather Bureau, 158; West Indian service sta- 
tions, 12; special river stations, 132; special rainfall sta- 


tions, 48; voluntary observers of the Weather Bureau, 
2,562; Army post hospital reports, 27; United States Life- | 
Saving Service, 9; Southern Pacific Railway Company, 96; 
Canadian Meteorological Service, 32; Mexican Telegraph | 
Service, 20; Mexican voluntary stations, 7. International 
simultaneous observations are received from a few stations 
and used, together with trustworthy newspaper extracts and 
special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorolo- 
gist to the Hawaiian Government Survey, Honolulu; Sefior 

anuel E. Pastrana, Director of the Central Meteorological 
and Magnetic Observatory of Mexico; Sefior A. M. Chaves, 


Government Meteorologist, Kingston, Jamaica; Capt. 8. I. 

Kimball, Superintendent of the United States Life-Saving 

ai and Capt. J. E. Craig, Hydrographer, United States 
avy. 

The Review is La oy under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
Review, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper correspondents are 
sometimes corrected to agree with the eastern standard ; other- 


Director-General of Mexican Telegraphs; Mr. Maxwell Hall, | wise, the local meridian is mentioned. 


FORECASTS AND WARNINGS. 
By Prof. E. B. Garriorr, in charge of Forecast Division. 


February, 1900, opened with temperature 20° to 30° be-|and south New England States, and on the 17th by heav 
low the seasonal average over the greater part of the country snow and gales in the north Atlantic States. On the 16t 
east of the Mississippi River. The line of zero temperature the temperature fell to 24° at Mobile, Ala., to 26° at New 
reached the Ohio River, and the temperature was 6° and 4° Orleans, La., and Galveston, Tex., and to 30° at Corpus 

. below the freezing point at Mobile, Ala., and Jacksonville, Christi, Tex., and the line of zero temperature was traced to 
Fla., respectively. southern Illinois, southern Missouri, and southern Kansas. 
From the 6th to the 9th a severe cold wave overspread At New Orleans, La., the coldest weather of the winter pre- 
i practically all districts west of the Allegheny Mountains. vailed from the 16th to 19th. By the morning of the 18th 
During the 7th this cold wave was attended by high winds the temperature had fallen to 18° at Jacksonville, to 28° at 
and heavy snow in the Western and Northwestern States, and Tampa, and to 38° at Jupiter, Fla. 

in the Rocky Mountain regions as far south as northern New _+From the 23d to 25th a cold wave swept rapidly eastward 
Mexico and northwest Texas, and by heavy frost in the val- and southeastward over the Lake region, the Ohio Valley, — 
leys of California. On the 8th and 9th the cold wave cov- and the Middle Atlantic and New England States, attended 
; ered the central valleys and the Lake region, attended by the night of the 23d and during the 24th by high winds and 
. snow and gales over the western Lake region and the upper heavy snow in the Lake region; and on the 27th and 2&th the 
Mississippi and lower Ohio valleys, and by freezing tempera- weather was very cold over the Lake region and the middle 
ture to the Texas coast. In the Atlantic coast States this and upper Mississippi Valley. 

' cold wave was not severely felt. _ Ample and timely warnings were sent to all sections visited 

During the 12th and 18th a cold wave advanced over the by these cold waves. In New Mexico the warnings of the 6th 
West and Northwest States, carrying the line of freezing tem- prompted precautionary measures which saved a number of 
perature to central Texas, and causing heavy snow in the ex- human lives and prevented the loss of live stock and perish- 
treme Western States and’ the Lake region. On the 14th this able produce. In the valleys of California and in southern 

; cold wave was supplemented by a marked fall in tempera- California special warnings of the heavy frost of the 7th were 
: ture in the extreme Northwest, and from that date until the widely distributed. In the sugar and vegetable growing dis- 
: 18th the crest of this unusually severe cold wave moved south- tricts of the middle and west Gulf States thousands of dollars 
ward and eastward to the Gulf and Atlantic coasts, attended were saved by protective measures which were taken upon 
on the 16th and 17th by heavy snow in the Middle Atlantic the receipt of the warnings of freezing weather. Announce- 
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ment of the severe cold which reached Florida the night of 
the 17th was made on the 16th, and on the morning of the 
17th this announcement was supplemented by special fore- 
casts and warnings of freezing weather as far south as Tampa, 
Fla. As a result of these warnings thousands of acres of 
orange groves were protected either by the system of tents 
now in use, or by the use of dry heat. As a consequence, 
nearly all bloom was saved, which means many thousand 
dollars to the growers. A ~~ g acreage of pineapples and 
vegetables was also protec and saved. Figures fur- 
nished by growers show that the value of orange and other 
citrus trees, pineapples, and vegetables saved aggregate over 
000 


The month closed with heavy snow from the upper Missis- 
sippi Valley over the lower lakes and New York. In New 
York snow began the night of the 28th and continued until 
March 1, except in the southeast portion of the State, where 
heavy rain fell. 

Special and timely notifications were given to transporta- 
tion companies and shippers of the heavy snowfalls of the 
month, and advantage was taken of the warnings to prepare 
for the snow and to prevent or reduce interruption to travel. 

The night of the 20th a severe windstorm occurred along 
the east Gulf coast. Notwithstanding the fact that due 
warning was given of this storm many vessels in the bay at 
Pensacola, Fla., allowed their tows of timber to remain along 
side, and the timber was scattered along the beach by the storm. 

On the 24th and 25th high winds prevailed over the eastern 
Gulf and western Cuba. Advisory warnings of these winds 
were sent as far south as Key West, Fla., on the 23d, and on 
the morning of the 24th storm signals were ordered on the 
south Atlantic coast, and agents of vessels bound north 
from Havana, Cuba, were notified that strong northwest winds 
would be encountered near the Florida coast. During the 
24th vessels were delayed on the southern Florida coasts, and 
the Morgan Line steamer Whitney was disabled on a trip from 
Key West, Fla., to Havana, Cuba. 

Foam the 10th to the 15th a rapid rise occurred in the 
rivers and streams of the east Gulf and South Atlantic States, 
and about the middle of the month destructive floods occurred 
in eastern New York and New England. , 


CHICAGO FORECAST DISTRICT. 


The month was marked by decided changes in temperature 
and by the movement of three cold waves. The first two 
swept the entire district, but the influence of the third was 
not felt in the Rocky Mountain region. Cold-wave signals 
were ordered up at every station from twenty-four to thirty- 
six hours in advance of the movement of these cold waves, 
and all interests had an ample opportunity to prepare for 
these severe conditions. 

On the evening of the 3d snow warnings were distributed 
to the observers and transfer companies in northern portions 
of Illinois and Indiana and the southern half of Lower Michi- 
gan. The month closed with heavy snow in the lower Mis- 
souri and upper Mississippi valleys and the southwestern lake 
region. A high northeast wind piled the snow into huge 
drifts making transportation most difficult. Ample warnings 
for heavy snow were thoroughly distributed in the districts 
named, and had it not been for the advices serious blockades 
would have resulted on many of the railroads. The greatest 
24-hour snowfall ever recorded was reported at many of the 
stations during the storm. 

The fact that no casualties occurred on Lake Michigan 
during the month is undoubtedly due to the ample warnings 
i were issued in advance of all storms.—H. J. Coz, Pro- 
essor. 


SAN FRANCISCO FORECAST DISTRIOT. 


The month, as a whole, was unusually dry and there were 
but few storms of marked importance. 

Frost occurred on February 6 generally throughout the 
valleys; but little damage was reported. Warrings of frost, 
severe in exposed places, were issued on the 7th for California 
and Arizona. 

A special forecast from Washington, D.C., stated that severe 
cold and high northerly winds would prevail in Arizona and 
southern California. These warnings were for the most part 
verified. Heavy frosts occurred generally in the valleys of 
California. In Arizona the temperature fell to 40° at Phenix 
and no damage was reported. High northerly winds prevailed 
both in the Sacramento and San Joaquin valleys and in 
southern California.—Alezander G. McAdie, Forecast Official. 


PORTLAND, OREG., FORECAST DISTRICT. 


The storms of the month moved in high latitudes over 
British Columbia, as a rule, and passed eastward with great 
rapidity. One of these on the night of the 5-6th caused 
gales over lower Puget Sound, which did some damage to 
wharfs. 

Heavy rains and warm weather caused a rapid rise in the 
river, beginning on the 22d, and on the 24th it reached a 
stage of 10.4 feet. Forecasts were issued from the 22d to the 
25th, which were timely and accurate—G. N. Salisbury, 
Section Director. 


HAVANA FORECAST DISTRICT. 


No severe storms occurred in the West Indies during ihe 
month. On a number of dates strong winds attended the 
—— of storms over the southeastern part of the United 

tates, and the cold wave which overspread Florida about 
the middle of the month caused a very appreciable fall in 
temperature in Cuba.—W. B. Stockman, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 


During the month of February twelve highs and thirteen 
lows moved across the country in paths sufficiently well de- 
fined to admit of charting. Their directions of movement 
and some of their principal characteristics were as follows: 
(See Charts Nos. I and II.) 

Highs.—Eight of the twelve highs originated either in the 
western Saskatchewan Valley or in northern Alberta. No. I 
moved southeastward to the Virginia coast in two and one- 
half days. No. II took the same course, although at lesser 
speed, as far as Iowa, where it dissipated. No. III moved to 
eastern Wisconsin, where it was joined by another section 
which had moved in from northern Nevada; the combined 
crest then turned northward to Lake Superior, and from 
thence moved eastward to the Newfoundland coast. On the 
morning of the 9th there was a high over the north Pacific 
coast, which remained there until the morning of the 12th, 
when it moved over into Alberta. It then gradually over- 
spread the British Northwest, the crest remaining generally 
over Alberta until the night of the 15th, when it moved south- 
ward, Helena, Mont., on the morning of the 16th, reporting 
the abnormally high reading of 31.12 inches. It continued 
after this time with steadily decreasing intensity almost due 
southward to southern Texas, and thence eastward across 
the Florida Peninsula. This high is charted as No. V. No. 
VI, after an irregular course to Lake Superior, turned sharply 
to the southward, and disappeared off the North Carolina 
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coast. No. VII moved very slowly, and became lost in west- 
ern Minnesota in two and one-half days. No. XI closel 
imitated No. VI until the District of Columbia was reached, 
when it turned to the northeastward, and moved off the New- 
foundland coast, after occupying seven days in its transit. 
No. XII moved down to northeastern South Dakota, and 
thence northeastward to Lake Superior where it was last 
seen. 

Of the remaining four highs, No. IV moved from central 
Iowa to the Virginia coast in twenty-four hours; No. VIII 
originated over Lake Superior, and moved out by way of 
St. Johns, N. F.; No. IX originated in the Texas panhandle, 
moved to southern Louisiana, and thence northeastward to 
central Alabama, where it dissipated, and No. X moved along 
the entire Pacific coast from south to north. 


Movements of centers of areas of high and low pressure. 


Path. velocities. 


First observed. Last observed. 
High areas ° ° ° © | Miles. Days. Miles. | Miles. 
100) S.p.m.| 76) 2150) 2.5 860 35.8 
| 6,p.m. 3 
| 46 60 31350| 4.0, 838! 34.9 
13,p.m.| 42) 93 14,p.m./ 87) 1,025| 1,025| 42.7 
15,p.m. 50) 110 2,a.m./ 3,02) 4.5 672 28.0 
17,a.m. 53 109 34 76 | 2,650 3.5 757 | 31.5 
ces 18,p.m. 54 114 2l,a-m.| 47 9 | 1,060) 2.5 420 (17.5 
| Zi;a.m.| 85 Qa.m.| 54| 1:575| 788) 82.8 
2i.p.m 36 101 | 23,a.m./| 32 87) 1,07% 1.5 717 | 29.9 
20,a.-m.| 119 | 23,a.m.| 48 124) 1,200/ 3.0 400 16.7 
XI... 22,.p.m., 54 114 fi,p.m.| 46 60 3,515) 7.0 5080.9 
27,a.m.| 538 109  28,p.m./| 48 8 | 1,400) 1.5 933 «38.9 
tina 26,215 | 39.5 | 9,201 | 383.8 
Mean of 13 “4 
Mean of 39.5 
Low areas. 
2pm 4 «©100| 7,a.m 48 54 3,140) 4.5 698 | 29.1 
a.m. | | 8. . 
6,p.m.| g8| 115 | 47 | 4} 22050; 1.7 | 1,206) 50.2 
| 8a.m./ 123) 11,p.m 48 «687 | 3.5 671 | 28.0 
V 44) 108 47 2,750/ 3.0 917 | 38.2 
38) 16,a.m. 46 60 3,825 2.5 1,380/ 55.4 
15,a.m. | 18, p.m | «60 2,080 | 2.5 34.7 
18, p.m. 41 118 §24,a,m 46 | 60} 8,625 5.5 659 27.5 
| 48| 122/23,a.m.| 48 89> 1,850/ 3.5) 529 22.0 
| 104 25,p.m 48 68 2,700 3.0 900 | 37.5 
sess 24,a.m.| 51/| 114 | 25,p.m.| 32 99/ 1,550) 1.5) 1,088| 43.0 
26,a.m-.| 38° 113 47) 71| 3,285 | 4.5 730 | 30.4 
2,am. 53 121 | tl,p.-m 45 93, 1,500 1.5) 1,000/ 41.7 
87,805 | 46.9 | 18,412 | 558.8 
Mean of 15 
Mean of 46.9 
#@onsidered as twointotalsand means. 


Lows.—Nos. I, II, and V originated in South Dakota. No. 
II disappeared in Oklahoma after twelve hours rapid move- 
ment. No. I, after moving southward to western Kansas, 
turned almost due eastward to the District of Columbia, and 
thence northeastward to St. Johns,N.F. No. V moved south- 
ward to Oklahoma by way of eastern Colorado, and thence gen- 
erally northeastward through the St. Lawrence Valley. No. 
VIL evidently originated in central Gulf of Mexico; moved 
by way of central Georgia to the North Carolina coast, and 
thence along the Atlantic coast to Cape Breton Island, where 
it passed into the ocean. This storm steadily increased in 
energy as it advanced, and when last reported the barometer 
reading was 28.98 inches. 

The remaining nine lows were first noted west of the Rocky 
Mountains, and six of them passed over the northern portion 
of the southern slope. No. III began as two widely separated 
depressions; ohe was first observed in southwestern Arizona, 
moved eastward to Oklahoma, where it was joined by the 


other section, which had moved in from the British Province 
of Columbia, through Montana to eastern Nebraska, and 
thence southward to Oklahoma; the combined low then 
moved northeastward over eastern Lake Superior. No. IV 
first appeared on the north Pacific coast, moved northward 
to Columbia, and thence eastward, being last observed north 
of Lake Superior. No. VI had its origin in western Colorado, 
moved southeastward to northern Texas, and thence north- 
eastward over the lower Lakes to northern New Brunswick, 
where it turned eastward to the ocean. This low was not 
well defined, and the original depression remained in the 
middle Plateau until its offshoot had disappeared off the 
Cape Breton coast. No. VIII originated in northern Nevada, 
and followed in almost the same path traversed by No. VI, 
except that it turned eastward to the ocean after reaching 
the lous Lake region. No. IX followed almost exactly in 
the path of No. IV, while No. X began in southeastern New 


_|Mexico and, after sending an offshoot to the north Texas 


coast, continued eastward to the middle Atlantic coast, where 
it turned northward, developing into the severest storm of 
the month. It disappeared north of New Brunswick with a 
final barometer soaliee of 28.56 inches. No. XI originated 
in Alberta, and moved south-southeastward to central Texas, 
where it dissipated. No. XII originated in southwestern Utah 
and passed out over the Province of Quebec by way of northern 
Texas, the lower Ohio Valley, and the middle Atlantic coast. 
No. XIII was first observed in Columbia, moved eastward to 
Manitoba, and thence southeastward to southeastern Minne- 
sota, where it disappeared.—H/. C. Frankenfield, Forecast Official. 


RIVERS AND FLOODS. 


The Mississippi River remained arcane frozen over dur- 
ing the month as far south as the mouth of the Des Moines 
River. The ice broke up at Hannibal, Mo., on the morning 
of the 8th and moved out. Below Hannibal, Mo., there was 
more or less floating ice during the entire month to below the 
mouth of the Ohio River, and from Chester, II1., to Cairo, IIl., 
it was heaviest during the closing days of the month. Back of 
Cairo, IIl., the ice in the Mississippi was gorged from the 19th 
until the afternoon of the 23d, with the exception of a few 
hours on the 2ist. On account of the ice, navigation from 
St. Louis, Mo., to Cairo, Ill., was very intermittent during the 
month. 

The water stages were higher than in January, 1900, par- 
ticularly below the mouth of the Ohio, where the average 
increase ranged from 8 to 10 feet, a at New Orleans, La., 
where it was only 2.5 feet. The river fell steadily during the 
first part of the month, but rose rapidly after the rise from 
the Ohio reached Cairo, IIl., on the 8th. 

The Missouri remained frozen to below Omaha, Nebr. 
Below the mouth of the Platte River there was a little more 
water than in January, and there was more or less ice during 
almost theentiremonth. The river was blocked at Boonville, 
Mo., except on the 8th. At Hermann, Mo., attempts were 
made at various times to resume navigation, but without 
success. 

The Des Moines River was also frozen over during the 
entire month, while the Illinois remained open and rose 
steadily, reaching the danger line for points below Peoria, I11., 
on the 25th, and continuing to rise thereafter. 

The extreme upper tributaries of the Ohio were frozen 
during the earlier days of the month, and the water stages 
were not worthy of special note. A decided rise set in at Pitts- 
burg, Pa., on the 8th, reaching its crest on the 10th. It 
passed Parkersburg, W. Va., on the 11th, Cincinnati, Ohio, 
and Louisville, Ky.,on the 17th; Evansville, Ind., on the 
18th, and Cairo, Til, on the 21st. The stages were not at all 
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high, however. On the whole there was from 5 to 8 feet more 
water than during January. 

In the Tennessee River there was some ice during the first 
few days of the month above ag > Tenn., causing a 
suspension of navigation until the 5th. Heavy rains on the 
12th and 13th caused a rapid and decided rise, amounting to 
over 15 feet at Chattanooga in three days. The fall was 
almost equally rapid. During the rise about 5,000,000 feet of 
logs were rafted from the upper river to Chattanooga, Tenn. 
The Cumberland River rose at the same time, but no flood 
stages were reached except at Johnsonville, Tenm, on the 
Tennessee River, on the 19th and 20th. No damage was 


reported. 

n the Hudson River the water reached its highest point 
since 1857 on account of the ice gorges which prevailed from 
January 17 to February 14. The following description of this 
flood was extracted from the special report thereon by Mr. 
A. F. Sims, Official in Charge of the Weather Bureau office at 
Albany, N. Y. 

The ice broke up in the Hudson River on the morning of January 17, 
moved southward, and passing under the ice near Roaras Hook jammed 
in the narrow space near Baeren Island. 

The ice from the Upper Hudson moved down to the gorge, and the 
jam was thus extended to Van Wie’s Point. With the coming of high 
water on February 12, 13, and 14, the gorge began to rise slowly at 
Coeymans,N. Y. As it rose the ice that was held behind it was forced 
under by the current and was wedged in tightly. When the ice from 
the Hoosick, Mohawk, and Upper Hudson moved down, the jam at Van 
Wie’s Point held it fora whileand a temporary gorge was formed there. 
When a higher stage of water was reached the Coeymans gorge started 
to rise. The ice gorge at Van Wie’s Point and the jams at Castleton 
and Cedarhill, N. Y., moved southward one-half mile, rendering the 
dam more effectual and sending the Hudson River, at Albany, N. Y., up 
to 19.96 feet above mean low water. About one mile below the gorge 
men continued to cut and harvest 12-inch ice. 

The damage to property between Schenectady and Coeymans, N. Y., 
was $174,700. 

The namber of lives lost, 3. 

The principal loss by the flood was suffered by the poor residents of 
the lower section of this city. Very little movable property was dam- 


On February 14, seven hours prior to the breaking up of the ice in 
this city, the two engineers in charge of bridge construction, represen- 
tatives of the American Ice Company, New Jersey Ice Company, 
Yonkers Ice Company, and leading merchants of this city, met in the 
Weather Bureau Office. I placed the facts before them and stated that 
the ice would break up by 5 p.m. In reply to questions propounded 
by the engineers, I stated that their false work under the draw span 
would not withstand the pressure of the ice, advised them to remove 
their tools and materialsand keep their men off the bridge span as soon 
as they removed all portable articles. They followed the advice given 
and several days afterward the engineers told me that they did not 
have even as much as a hammer on the draw span when the east side 
of the draw was carried away. 

We answered 300 calls on the telephone and had 400 visitors during 
February l4. 

Many thousand dollars worth of perishable merchandise and prop- 
erty was saved by the timely warnings and forecasts of the Weather 
Bureau. The press of this section has been most liberal in its praise 
of the service, and we have the thanks of a grateful community. 


Conditions in the Susquehanna River did not change 
materially during the month. There was ice the greater por- 
tion of the time, and on the 9th its breaking up at Wilkes- 
barre, Pa., caused a temporary rise of over 9 feet to the dan- 
ger line of 14 feet. 

At the same time that the Hudson River flood was in pro- 
gress there were severe and disastrous floods in New England 
and the South Atlantic and east Gulf States, due to heavy 
and warm rains. In New England they were particularly 
disastrous, covering the main streets in many of the cities 
with from 1 to 3 feet of water. No accurate estimate of the 
damage done has been received, but it was evidently over 
$1,000,000. 

The rivers of the South Atlantic States were high about 
the middle of the month, and rose above the flood lines in 
South Carolina and Georgia. Warnings of these stages were 
issued geverally, but much damage occurred that could not 


have been prevented. The Savannah River at Augusta, Ga., 
reached the danger line on the 14th, and flooded some low 
streets and yards. It also interfered somewhat with the work- 
ing of some of the mills. Chattahooche, Flint, and Ocmulgee 
rivers were very high, especially the former. About $25,000 
worth of bridges were carried away on this river north of 
Columbus, Ga., and 3,000 mill hands at Columbus were idle 
for a week on account of damage done to the machinery by 
the rising waters. 

Many thousand acres of farm lands were also inundated, 
but, apart from the temporary inconvenience, this was rather 
advantageous than otherwise on account of the improved 
condition of the soil which resulted therefrom. 

The rivers of Alabama were also high at the same time and 
for the same reason. At Montgomery, Ala., the Alabama 
River reached a stage of 48.6 feet on the 15th, or 13.6 feet 
above the danger line, and similar conditions prevailed at 
Selma, Ala., also at Demopolis, Ala., on the Tombigbee River, 
and at Tuscaloosa, Ala.,on the Black Warrior River. Timely 
and accurate warnings of this flood were given by the officials 
in charge of the Weather Bureau offices at Montgomery and 
Mobile, Ala. They were reinforced by supplementary warn- 
ings from time to time, and were the subjects of much com- 
mendation from the public press and others interested. The 
following description of the flood in the rivers of central and 
eastern Alabama is from the special report of Mr. F. P. 
a in charge of the Weather Bureau office at Montgom- 
ery, Ala.: 


Moderate rains fell over this region on the 10th instant, and, antici- 
pating general and heavy rains on the following night, special reports 
were called for from all the river stations of this section for Sunday 
morning (the 11th); these reports showing the rainfall to be quite 
a in the middle portions of the State, a special bulletin was issued 
that forenoon for probable rapid rises in the rivers from Wetumpka to 
Selma, Ala., and for a rapid though not dangerous rise at Rome, Ga.; 
these bulletins were given local distribrtion and the information tele- 
phoned or telegraphed the Weather Bureau office at Mobile, Ala., and 
river observers at points threatened. General and heavy rains con- 
tinued over the middle portion of the State through the night of the 11th- 
12th, the rainfall exceeding 2 inches at Montgomery, Tallassee, and We- 
tumpka, Ala., and being less over the upper portions of the watershed. 
Warnings were issued for a rapid but not dangerous rise in the Upper 
Coosa and for high stages in the Lower Coosa and Alabama during the 
next two days. The 3 p. m. reports of the 12th, showing the heavy 
rains as spreading northward to the upper watersheds, additional 
warnings were issued that evening saying the river would go nearly to 
danger line at Rome, Ga.; for moderate flood stages at Gadsden and 
Lock No. 4, Ala. (Lincoln), and for dangerous stages at Montgomery 
and Selma, Ala., by the morning of the 14th, and advising that stock 
and other property liable to damage should be moved from lands sub- 

ect to overflow at 30 feet between Wetumpka and 100 miles south of 

Selma, Ala. Morning reports of the 13th, showing the rainfall as ex- 
cessive over the northern and middle portions of our watershed, ex- 
ceeding 3 inches in twenty-four hours at several gene. and that the 
rainfall from the 10th to the morning of the 13th ranged from 3} to 
above 6 inches over the entire watershed, additional warnings were 
issued for continued and slightly higher though moderate flood stages 
from Gadsden, Ala., south, for a stage of 48 feet at Selma and We- 
tumpka, Ala., and that a 45-foot stage might be expected at Mont- 
gomery, Ala., by the morning of the 15th; it was also advised that stock 
and other movable property liable to damage should at once be moved 
from lands subject to overflow at 45 feet between Wetumpka and 100 
miles below Selma, Ala. 

Reports were called for twice daily from all stations up to and in- 
cluding the 14th, and specials from Wetumpka and Selma, Ala., during 
the afternoon of the 15th. 

The upper rivers rose steadily until the evening of the 14th, the rise 
continuing through the 15th as far south as Montgomery, Ala., the 
flood crest passing Selma, Ala., during the night of the 16-17th. 
The warnings were verified almost to the exact stages forecasted, ex- 
cept at Rome, Ga., where it did not go quite to the danger line. The 
danger line was exceeded by 3.6 feet at Gadsden, Ala., and by 0.5 foot 
at Lock No. 4, Ala., while at Wetumpka, Ala., 48.2 feet was the highest 


| (48 feet being forecasted); at Montgomery, Ala., 48.6 feet was the 


highest (over 45 feet forecasted, and to inquiries by telephone in- 
formation given that about 48 or 49 feet would be the highest reached), 
and at Selma, Ala., 48 feet (48 feet forecasted). 

Special bulletins were issued every afternoon while the waters were 
rising. All the warnings were well in advance of the rise, and were 
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very widely distributed by telephone, telegraph, and mail, and through 
the press, and special effort was made to keep the different railroads 
centering here, whose property was threatened, fully warned as to the 
progress of the flood. Several of the railroads, on the strength of the 
warnings, had repair trains in readiness to protect weak places in road- 
beds and embankments, and thus escaped damage and avoided dela 
in traffic which would have been 8 The warnings were well 
heeded by all classes, and the value of live stock and other property 
which was moved from the threatened district, and which might have 
been lost, would, it is conservatively estimated, reach, if not exceed 
$300,000. About seventy-five families residing in the low grounds of 
the northern suburbs of Montgomery, Ala., which were flooded, moved 
their household effects before the water reached them, while others, 
on slightly higher ground, were saved the expense of moving by the 
assurance given from this office that they were safe. 

One farmer who had about four hundred tons of hay stored in a barn, 
which would be reached atas of 52 feet, was saved the expense of 
moving it by information contained in our warnings. The value of 
the warnings to the railroads can not be estimated, but it was certainly 

reat. 
: The Manager of the Southern Bell Telephone Company at this place 
by request of this office, cheerfully cooperated in distributing the 
warnings, free of charge, to all river towns reached by their lines and 
by connecting lines of the American Bell Telephone Company, thus 

ving the information a wider distribution than could have otherwise 

n obtained. 
This flood was the highest that has occurred in the Lower Coosa and 


Alabama since 1892. The damage reported from the flood is mostly of 
a minor nature, and such as could not have been averted. 

Nothing of special interest transpired along the rivers of 
the Pacific coast. 

The highest and lowest water, mean stage, and monthly 
range at 127 river stations are given in Table XI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. Thestations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The thickness of ice in the rivers since December 4, 1899, 
is given in the following table. Although there was a con- 
siderable increase in the amount of the ice during February, 
the culmination of the winter season, yet there were about 6 
inches less than during February, 1899, indicating, as was the 
fact, a much milder condition of affairs as far as the temp- 
erature is concerned. This statement applies also to the 
entire winter, and can readily be traced from week to week 
through the ice tables.—H. C. Frankenfield, Forecast Official. 


Thickness of ice in rivers (in inches), winter of 1899-1900, 
December January. February. March. 

Stations. 

4 11 18 25 1 8 155 | @ 29 5 12 19 26 5 12 19 26 
12.0 | 19.0 | 21.0 | 24.0 | 26.0 | 30.0 | 82.0 | 86.0 | 96.5 | 
cece 00006 1.0 6.0) 8.0) 16.0) 16.0 | 16.0)...... 21.0 | 24.0 | 26.0 | 27.5 | 20.5 |......| ..... 
1.5 | 9.0 | 16.0 | 17.0 | 17.0) 15.0 | 17.0 | 17.0 | 22.0 | 25.0 | 26.0 |......)......).. 
1.5 | 3.5 | 14.0) 15.0) 10.5) 8 14.0 | 15.5 | 16.0 | 21.0 | 20.0 
sdane:« 65.0] 7.0) 10.0) 11.0/ 10.5); 8.5 | 10.0 | 11.5 | 14.5 | 16.5 | 90.0 
La 5.0 | 10.0; 9.0| 7.5| 6.0) 9.0 | 11.5 | 10.5 | 14.0 | 14.0) 
+ 4.0 5.0 | 12.0) 10.5 | 10.0 11.0 | 11.0 | 14.0 | 16.0)... 
+, 10.0 |...... 8.0 | 0.0 | 18.0 | 11.0 Joo pede 
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CLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate | 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. : 


Alabama.—The mean temperature was 43.8°, or about 2.5° below nor- 
mal; the highest was 82°, at Wetumpka on the 8th, and the lowest, 6°, | 
at Riverton and Valleyhead on the 17th. The average precipitation | 
was 8.01, or about 3.00 above normal; the greatest monthly amount, 
17.60, occurred at Union Springs, and the least, 3.88, at Florence. 

Farm work very much retarded by excessive rains, which also 
caused nearly all rivers to overflow. Oats considerably damaged by 
the cold wave of the 17-18th, but fruit was not sufficiently advanced 
as to be injured.—F. P. Chaffee. 

Arizona.—The mean temperature was 49.9°, or 0.6° abové normal; the 
highest was 90°, at Arivaca on the 25th and 28th, and the lowest, zero, 
at Snowflake on the llth. The average precipitation was 0.39, or 0.50 
below normal; the greatest monthly amount, 1.93, occurred at Mount 
Huachuca, while none fell at a number of stations.— W. G. Burns. 

Arkansas.—The mean temperature was 39.5°, or 3.5° below normal; 


the highest was 74°, at Dallas, Elon, and Newport on the 8th, and 
the lowest, 5° below zero, at Winslow on the 17th. The average pre- 


cipitation was 5.06, or 1.03 above normal; the greatest monthly amount, 
7.70, occurred at Brinkley, and the least, 2.40, at Silversprings. 

Owing to decided temperature changes during the month wheat has 
been damaged to a considerable extent in many sections, while in 
others there was sufficient protection afforded by snow. On the whole, 
however, reports show the condition of wheat to be above the average 
for this time of year. In some sections land is being prepared for 
corn, but as a rule the conditions of weather and soil have not been 
“avorable for farm work.—Z. B. Richards. 

California.—The mean temperature for the State, obtained by weight- 
ing the reports from 188 stations, so that equal areas have about the 
same weight, was 49.9°, which was 2.1° above the February normal 
for the State, as determined from 155 records; the highest recorded 
temperature was 95°, at Elsinore, San Diego County, on the 28th, and 
at Ogilby, San Diego County, on the I4th and 25th; the lowest was 9° 
below zero, at Bodie, Mono County, on the 6th. The average precipi- 
tation for the State, as determined by the records of 188 stations, was 
0.94; the deficiency, as indicated by reports from 15 stations, which 
have normals, was 2.30; the greatest monthly amount, 12.86, at Crescent 
Norte County, while none fell at many stations.—Alewander 

. McAdie, 

Colorado.—The mean temperature was 27.0°. or 1.3° above normal; 
the highest was 70°, at Lamar and Trinidad on the 22d, and the 
lowest, 32° below zero, at Walden on the 17th. The average precipi- 
tation was 0.84, or 0.14 below normal; the greatest monthly amount, 
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3.31, occurred at Marshall, and the least, 0.06, at Garnett and Saguache. 
—F. H. Brandenburg. 

Florida.—The mean tem was 58.5°, or 1.9 below normal; the 
highest was 88°, at Eustis on the 10th, and at Nocatee on the 10th, 
12th, and 15th, and the lowest, 16°, at Middleburg on the 2d, and Jas- 
per, Lake City, and De Funiak Springs on the 18th. Theaverage pre- 
cipitation was 4.42, or 0.6 above normal; the greatest monthly amount, 
12.55, occurred at De Funiak Springs, and the least, 1.34, at Key West. 

The cold wave on the 18th and 19th did severe damage to the vege- 
table crop over the northern and central portions of the State. Over 
the same section tender citrus growth was {killed or badly damaged. 
The bulk of the vegetable crop in southern counties escaped, and 
citrus trees over the same section sustained no serious effects, although 
freezing weather prevailed as far south as the southern section of Dade 
County. Orange trees are laden with bloom, and some corn and 
melons seeded. Farm work, however, is several weeks behind.—A. 
J. Mitchell. 

Georgia.—The mean temperature was 44.8°, or 3.5° below normal; the 
highest was 81°, at Jesup on the 8th, and the lowest, zero, at Dahl- 
onega on the 18th. The average precipitation was 7.96, or 3.17 above 
normal; the greatest monthly amount, 13.64, occurred at Fort Gaines, 
and the least, 2.60, at Savannah. 

The weather of the month was unseasonable for farm operations, 
which are in a backward state. The severe cold of the 17th and 18th 
served to check the premature advance of budding of fruit trees. 
The oat crop apparently sustained the greatest damage, while wheat is 
reported in excellent condition.—J. B. M y 

daho.—The mean temperature was 28.4°, or 0.8° above normal; the 
highest was 76°, at Idaho City on the 25th, and the lowest, 29° below 
zero, at Marysville on the 15th: The average precipitation was 1.47, 
or 0.10 below normal; the greatest monthly amount, 3.80, occurred at 
Murray, and the least, 0.15, at Lost River.—S. M. Blandford. 

Itinois.—The mean temperature was 23.8°, or 4.2° below normal; the 
highest was 70°, at Cairo and or on the 8th, and the lowest, 19° 
below zero, at Lanark on the 16th. The average precipitation was 3.91. 
or 1.36 above normal; the greatest monthly amount, 6.99, occurred at 
Astoria, and the least, 18.6, at Dixon. 

Winter wheat is generally reported in condition; conflicting re- 
— are received in regard to grass; fruit in the southern half of the 

tate is thought to be unharmed; the month has not been favorable 
for farm work and little has been done.—C. Z. Linney. 

Indiana. ~The mean temperature was 26.5°, or 3.8° below normal; 
the highest was 69°, at Edwardsville and Evansville on the 8th, and 
the lowest, 13° below zero, at Fairmount on the 17th. The average 
precipitation was 3.77, or 0.46 above normal; the greatest monthly 
amount, 5.70, occurred at Marengo, and the least, 2.22, at Washington. 

Frequent, great, and sudden c a in temperature, from warmer 
to the lowest temperature during this winter, freezing and thawing, 
and but little or no snow covering, in many localities when most needed, 
have injured the wheat, and, in general, most fields look brown, but, 
apparently, in some fields the roots are still vigorous and healthy. In 
the southern portion the condition of the wheat seems to be better 
than in the northern portion, as there are quite a number of very good 
green fields. The wheat in some fields will be plowed up, and corn, 
oats, or other grain will be sown. Grass is in good condition. Young 
clover stands well. Timothy is sown and in condition. Fruit 
buds are apparently safe. In a few localities it is feared that peach 
and cherry buds have been killed by the extremely low temperature 
of the 25th. Livestock is in good condition. But little farm work 
could be done during the month. Maple molasses was made in the 
latter part of the month in many localities.—C. F. R. Wappenhans. 

lowa.—The mean temperature was 14.8°, or 6.9° below normal; the 
highest was 60°, at Keokuk on the 7th, and the lowest, 27° below zero, 
at Denison on the 15th. The average precipitation was 1.30, or 0.24 
above normal; the greatest monthly amount, 4.57, occurred at Danville, 
om the least, 0.18, at Griswold—/. R. Sage, Director; G. M. Chappel, 

ssistant. 

Kansas.—The mean temperature was 27.9°, or 2.5 below normal; the 
highest was 70°, at Ulysses on the 4th, at Chanute and Englewood on 
the 6th, and at Emporia on the 7th; the lowest was 13 below zero, at 
Yates Center on the 17th. The average precipitation was 1.78, or 0.70 
above normal; the greatest monthly amount, 3.79, occurred at Wamego, 
and the least, 0.25, at Winona. 

Wheat continued in good condition, and the ground was moist 
through the month; more spring plowing was done than usual for the 
season in the southeastern counties, while elsewhere the ground was 
frozen.—T. B. Jennings. 

oye ne Nery mean temperature was 32.5°, or about 3° below nor- 
mal; the highest was 76°, at Catlettsburg on the 8th, and the lowest, 
9° below zero, at Hopkinsville on the 17th and at Marrowbone on the 
18th. The average precipitation was 4.68, or 0.84 above normal; the 
greatest monthly amount, 6.88, occurred at Hopkinsville, and the least, 
2.45, at Vanceburg. y 

The outlook for the wheat crop, as a whole, is very satisfactory, and 
other crops are reported to be in good condition.—H. B. Hersey. 

Louisiana.—The mean temperature was 50.1°, or 2.7° below normal; 
the highest was 82°, at Opelousas on the 28th, and the lowest, 11°, at 


Como on the 16th and 17th, at Farmerville on the 16th, and at Oxford 
on the 18th. The average precipitation was 6.48, or 1.77 above nor- 
mal; the greatest monthly amount, 12.60, occurred at Amite, and the 
least, 3.11, at Minden.— W. 7. . 

Maryland and Delaware.—The mean temperature was 33.5°, or 1.4° 
below normal; the highest was 72°, at Deerpark, Md., and Sunnyside, 
Md., on the 8th, and the lowest, 15° below zero, at Deerpark, Md., 
and Sunnyside, Md., on the 27th. The average precipitation was 4.66, 
or 1.14 above normal; the test monthly amount, 8.22, occurred at 
— Valley, Md., and the least, 2.28, at Cumberland, Md.—F. J. 

ale. 

* Michigan.—The mean temperature was 16.6°, or 4.0° below normal; 
the highest was 65°, at Eloise and Grape on the 8th, and the lowest, 
38° below zero, at Thomaston on the 25th, and at Humboldt and Sid- 
naw on the 26th. The average precipitation was 3.18, or 1.42 above 
normal; the greatest monthly amount, 8.00, occurred at Berrien Springs, 
and the least, 0.44, at Humboldt. ; 

The average precipitation is the greatest ever recorded during any 
February since 1888, when State records were begun. Snow fell in 
greater quantities in the lower peninsula, and particularly in the 
southern counties, than ever before recorded. The normal or average 
February snowfall in the southern counties is 9.2 inches, and the 
greatest record previous to February, 1900, is 16.7 inches, in 1898 ; this 
year an average of 25.8 inches fell in February, most of which occurred 
during the last decade of the month. In the upper peninsula the 
snowfall was com wpe iy being 16.6 inches compared with the 
normal of 18.3 inches.—C. F. neider. 

Minnesota.—The mean temperature was 5.2°, or 5.5° below normal; 
the highest was 47°, at Lynd on the 22d, and the lowest, 42° below 
zero, at Tower on the 26th. The average precipitation was 0.56, or 
0.20 below normal; the greatest monthly amount, 1.33, occu at 
Wabasha.—T7. S. Outram. 

Missouri.—The mean temperature was 26 2°, or 5.1° below normal; 
the highest was 70°, at Poplarbluff on the 8th, and the lowest, 16° 
below zero, at Windsor on the 17th. The average precipitation was 
3.98, or 1.79 above normal; the greatest monthly amount, 7.13, occurred 
at Potosi, and the least, 1.10, at Mount Vernon. 

The snowfall of the month exceeded the usual amount over the 
greater portion of the State, and over portions of the central and 
northeast sections, and a few of the west-central and northwestern 
counties the fall was exceptionally heavy ranging from 20 to over 35 
inches. In most of the northern and western counties winter wheat 
was fairly well protected by snow during the cold spells, and suffered 
little or no injury from freezing, but in portions of the eastern and 
southern sections the fields were bare and more or less damage was 
reported. In general, however, the crop continued in condition. 
In many of the southern counties from one-half to three-fourths of 
the peach buds were reported killed by the low temperatures durin 
the month, and in some localities it was believed that they were a 
dead. Early varieties of plums and cherries were also injured. In 
the central and northern counties considerable damage to peaches was 
reported in some localities, but in general fruit buds of all kinds 
serious injury.—A. 2. Hackett. 

ontana.—The mean temperature was 20.1°, or 1.1 below normal; 
the highest was 64°, at Corvallis on the 25th, and the lowest, 43° below 
zero, at Adel on the 15th. The average precipitation was 0.74, or near! 
normal; the greatest monthly amount, 2.24, at Ovando, an 
the least, 0.13, at Deerlodge.—Z. J. Glass. 

Nebraska.—The mean temperature was 20.8°, or 3.4° below normal; 
the highest was 68°, at Benkelman on the 22d, and the lowest, 29° 
below zero, at Norfolk on the 15th. The average precipitation was 
1.07, or 0.39 above normal; the greatest —— amount, 2.40, occurred 
at Curtis, and the least, 0.20, at Springview.—G@. A. Loveland. 

Nevada.—The mean temperature was 35.3°, or about 5° above nor- 
mal; the highest was 76°, at Los Vegas on the 25th, and the lowest, 
12° below zero, at Fenelon on the 16th. The average precipitation 
was 0.51, or about 0.70 below normal; the greatest monthly amount, 
1.69, occurred at Palisade, while none fell at a few stations. 

The weather of the month was remarkably fine, mild, and pleasant. 
Plowing was in progress during the greater partof themonth. At the 
end of the month there was but very little snow in the mountains to 
supply water for irrigation during the coming season.—/. H. Smith. 

ew England.—The mean temperature was 23.3°, or 0.2° above nor- 
mal; the highest was 68°, at Monson, Mass., on the 12th, and the low- 
est, 30° below zero, at Berlin Mills, N. H., on the 28th. The —— 
precipitation was 7.13, or 3.69 above normal; the test monthly 
amount, 12.74, occurred at Jacksonville, Vt., and the least, 2.17, at 
Burlington, Vt.—J. W. Smith. 

New Jersey.—The mean temperature was 31.0°, or 0.4° below normal; 
the highest was 69°, at Salem on the 13th, and the lowest, 6° below 
zero, at Chester and Dover on the 2d. The average precipitation was 
5.30, or 1.25 above normal; the greatest monthly amount, 7.88, occurred 
at Charlotteburg, and the least, 3.27, at Atlautic City. —Z. W. McGann. 

New Mezico.—The mean temperature was 38.2°, or 1.5° above normal; 
the highest was 80°, at Carlsbad on the 24th, and the lowest, 9° be- 
blow zero, at Winsors on the 8th and Bluewater onthe 9th. The aver- 
age precipitation was 0.42, or 0.09 below normal; the greatest monthly 
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amount, 1.35, occurred at Winsors, while at a and Hillsboro none 
was recorded, and only a trace at Carlsbad, Los Lunas, and Roswell.— 
R. M. Hardinge. 

New York.—The mean temperature was 22.7°, or 0.4° below normal; 
the highest was 69°, at Westfield on the 8th, and the lowest, 34° below 
zero, at North Lake onthe 27th. The average precipitation was 3.87, or 
1.06 below normal; the Bey monthly amount, 8.39, occurred at 
Carmel, and the least, 1.00, at Mount Morris. 

The weather during February was very unfavorable for wheat, rye, 
and . The marked features were lack of snow, sudden and 
decided changes in temperature, and two or three general rains, fol- 
lowed by freezing temperature, with little or no snow protection, ice 
forming in bare fields. Wheat is generally brown and lifeless, the re- 

rts indicating a decided decline in the condition since January 31. 

nly about 25 per cent. of the correspondents report favorable prospects 
at this time.—2. G. Allen. 

North Carolina.—The mean temperature was 39.3°, or 4.0° below nor- 
mal; the highest was 78°, at Sloan on the 9th, and the lowest, 6° below 
zero, at Highlands on the 18th. The average precipitation was 5.80, or 
1.46 above normal; the greatest monthly amount, 13.84, occurred at 
Highlands, and the least, 2.69, at Wilmington. 

arm work was greatly impeded during the month on account of the 
soaked condition of the soil and the almost impassable roads. Winter 
wheat suffered considerably by repeated freezing and thawing, and 
the outlook for that crop was not so favorable.— C. F. von Herrmann. 
Dakota.—The mean temperature was 2.0°, or 5.° below normal; 
the highest was 46°, at Medora on the 2lst, and the lowest, 48° below 
zero, at McKinney on the 9th. The average precipitation was 0.46, or 
0.03 below normal; the greatest monthly amount, 1.10, occurred at 
Towner, and the least, 0.08 at Sheyenne.—B. H. Bronson, 


Ohio.—The mean temperature was 26.0°, or 2.4° below normal; the 
highest was 80°, at Lowell on the 8th, and the lowest, 20° below zero, at 
Green Hill and Millport on the 27th. The average precipitation was 
3.53, or 0.65 above normai; the greatest monthly amount, 5.75, occurred 
at Wauseon, and the least, 2.00, at Willoughby. 

Wheat has suffered considerably during the month, mostly from 
freezing and thawing, which has pushed the plants out of the ground 
in many localities, and from the deficiency of snow protection. Asa 
result of injuries by the fly and winter — a good many fields of 
wheat will be plowed up and sown to oats or planted to corn.—J. War- 


ren Smith. 

Oklahoma.—The mean temperature was 37.5°, or 0.8° below normal; 
the highest was 77°, at Fort Sill on the 14th, and the lowest, 3° below 
zero, at Hopeton on the 17th. The average precipitation was 1.44, or 
0.17 below normal; the greatest monthly amount, 4.75, occurred at 
Hartshorne, and the least, 0.10, at Mangum. 

The month was generally favorable to the winter wheat, which is 
reported in an excellent condition, the damage inflicted by the cold 
weather being but slight, while the cold acted advantageously in re- 
tarding development; rye is reported in fine condition ; the ground is 
in good plowing condition, with abundant moisture ; plowing for corn, 
and oat seeding is well advanced ; the fruit is reported in fine condi- 
tion, all kinds, both large and small, being most promising, the only 
damage reported being to the early budded peaches.— C. M. Strong. 

.—The mean temperature was 39.4°, or 2.1 above normal ; the 
highest was 65°, at Ashland on the 17th, and the lowest, 10° below 
zero, at Joseph on the 16th. The average precipitation was 4.51, or 
nearly normal ; the greatest monthly amount, 14.00, occurred at Glen- 
ora, and the least, trace, at Silverlake. 

The general tenor of reports at the end of the month was to the 


’ effect that the early grain, although there is a smaller acreage than 


usual, was never before in better condition than it is the present sea- 
son, and that no material rg was done by the February freeze to 
the wheat or fruit crops.—G@. WN. Salisbury. 

nsyloania.—The mean temperature was 27.1°, or 1.6° below nor- 
mal; the highest was 81°, at Confluence on the 9th, and the lowest, 17° 
below zero, at Butler on the 27th. The average precipitation was 4.22, 
or 1.05 above normal; the greatest monthly amount, 7.75, occurred at 
Coatesville, and the least, 1.00, at Smethport. 

Lack of snow protection, heavy rain storms which badly washed 
some fields, and successive thawing and freezing, were injurious to 
winter grain, and its general appearance at the close of the month was 
below ey but the extent of damage can not be determined until 
later as the thawing may not have been deep enough to seriously affect 
the roots. Many reports are favorable and say that the crop appears 
uninjured. The most damaged portions ee to be local. arch 
weather conditions will largely determine t + Preepects of the crop. 
Complaints of injury by fly are numerous.—T7. F’. Townsend. 


South Carolina.—The mean temperature was 44.0°, or 2.3 below nor- 
mal; the highest was 78°, at Georgetown on the, 8th and the lowest, 1°, 
at Liberty onthe Ist. The average precipitation was 5.77, or 1.37 above 
normal; the test monthly amount, 10.61, occurred at Holland, and 
the least, 1.86, at Yemassee. 

The weather conditions were unfavorable for farming operations, 
and the severe cold of the 18th killed much truck of all kinds in the 
coastal regions.—J. W. Bauer. 


South Dakota.—The mean temperature was 13.0°, or about 3° below 
normal; the highest was 60°, at Forest City on the 28th, and the lowest, 
32° below zero, at Watertown on the 14th. The average precipitation 
was 0.26, or about 0.66 below normal; the greatest monthly amount, 
1.03, occurred at Oelrichs, and the least, trace, at Plankinton.-— 
8. W. Glenn. 

Tennessee.—The mean temperature was 37.3°, or 3.0° below normal; 
the highest was 76°, at Springfield on the 8th, and the lowest, 9° below 
zero, at Rugby on the 18th. The average precipitation was 5.17, or 
0.23 above normal; the greatest monthly amount, 9.08, occu at 
Byrdstown, and the least, 2.70, at Jackson. 

On account of the continued cold and the large number of days with 
rain or snow, but little farm work could be done. The sowing of oats 
- —— delayed and scarcely any other spring planting was done.— 

4 

Texas.—The temperature on an average for the month, determined 
by comparison of 46 stations distributed throughout the State was 1.8 
below the normal. There was a deficiency for the month generally 
throughout the State with the greatest over east Texas, the eastern 
portion of north Texas, the coast district, and southwest Texas, where | 
the deficit ranged from’1.5 to 5.6. The highest was 93°, at Fort Ring- 
gold on the 28th, and the lowest, 5°, at Amarillo on the 15th. The 
precipitation on an average for the month, determined by comparison 
of 54 stations distributed throughout the State, was 0.68 below the nor- 
mal. There was a slight excess in a few scattered localities, but there 
was a general deficiency elsewhere with the greatest amounting to more 
than 2.00 inches over east Texas and the eastern portion of north Texas. 
The rainfall for the month was not well distributed throughout the 
agricultural Pree: of the State. The greatest monthly amount, 7.34, 
occurred at Jasper, while none fell at several scattered stations. 

The cold weather during the month retarded farming operations 
generally, and spring —— has been delayed some on account of dry 
weather over the northern eee © of theState. This work will, how- 
ever, be rushed as soon as there is sufficient rainfall to put the ground 
in good condition. Wheat was slightly damaged by the severe freeze 
of the 17th and 18th, especially where not pastured, and crops on sandy 
land were injured somewhat by high winds; otherwise, the weather 
was generally favorable and the crop was reported unusually good at 
the close of the month. Rain will soon be needed throughout the 
wheat belt. Winter oats were killed tothe ground by the freeze and 
the crop badly damaged, but the outlook at the close of the month was 
that the crop would recover as the plant was only killed to the ground. 
Sowing of spring oats progressed nicely considering the cold weather 
and lack of rainfall. A good acreage has already been sown, and seed- 
ing will soon be completed. Many farmers are preparing to plant corn, 
and with favorable weather planting will be rushed during the coming 
month.—J. L. Cline. 


Utah.—The mean temperature was 32.2°, or 3.8° above the normal; 
the highest was 73°, at St. George on the 2ist, and the lowest, 24° be- 
low zero, at Woodruff onthe 17th. The average precipitation was 0.57, 
or 0.65 below normal; the greatest monthly amount, 2.45, occurred at 
Farmington, the least, none, at Fort Duchesne and eight other sta- 
tions.—L. H. Murdoch. 

Virginia.—The mean temperature was 34.7°, or 5.3 below normal; the 
highest was 78°, at Meadowdale on the 9th, and the lowest, 7° below 
zero, at Dale Enterprise on the 19th and 20th. The average precipita- 
tion was 4.11, or 0.52 above normal; the greatest monthly amount, 5.89, 
occurred at Stanardsville, and the least, 2.45, at Westpoint. 

The close of the month found crop conditions still quite favorable 
over the State, although there was a slight falling off in winter wheat 
as compared with its condition at the end of January.—Z. A. Hoana, 


Washington.—The mean temperature was 35.7°, or nearly normal; the 
highest was 67°, at Bridgeport on the 2ist, and the lowest, 22° below 
zero, at Northport on the 15th. The average precipitation was 3.50, or 
0.53 below normal; the greatest monthly amount, 15.23, occurred at 
Monte Cristo, and the least, 0.30, at Moxee.—A. B. Wollaber. 


West Virginia.—The mean temperature was 30.7°, or 1.3° below nor- 
mal; the highest was 83°, at Marlinton and Weston on the 8th, and the 
lowest, 11° below zero, at Elkins on the 20th. The average precipita- 
tion was 3.94, or 0.38 above normal; the greatest monthly amount, 
5.62, occurred at Madison, and the least, 2.31, at Romney. 

The weather during the month was unfavorable for winter wheat, 
td the late sown. Practically no farm work was done.—Z. C@. 

08e. 


Wisconsin.—The mean temperature was 11.3°, or 5.8° below normal; 
the highest was 60°, at Chilton on the llth, and the lowest, 39° below 
zero, at Prentice on the 9th, and at Heafford on the 26th. The average 
precipitation was 1.73, or 0.28 above normal; the greatest monthly 
amount, 3.69, occurred at New London, and the least, 0.38, at Wau- 
paca.— W. M. Wilson. 


Wyoming.—The mean temperature was 20.5°, or 1.2° below normal; 
the highest was 60°, at Cody on the 28th, and the lowest, 36° below 
zero, at Basin on the 16th. The average precipitation was 0.90 or ().14 
above normal; the greatest monthly amount, 4.00, occurred at Centen- 
nial, and the least, trace, at Basin.— W. 8. Palmer. 
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SPECIAL CONTRIBUTIONS. 


ANEMOMETER TESTS. 
By Prof. C. F. Marvin. 


The present paper aims to give briefly the results of a 
limited series of experiments recently conducted by the writer 
to determine the law of action of a small anemometer employed 
on kites to record the motion of the wind in the free air. 
For the benefit of those readers of the Review who may not 
be familiar with experimental work of this character the 

neral question of anemometer testing is also very briefly 


iscussed. 
INTRODUCTION. 


Methods of testing —When we a given instrument to 
measure the motion of the wind, the instrument is set up in 
a fixed position while the wind blows past it. If now we 
could, independently, ascertain satisfactorily the velocity of 
the wind during any given interval, it would be an easy mat- 
ter, from suitable observations under such circumstances to 
determine the law by which to convert the readings of the 
instrument into the speed of the wind. Such a method of 
testing anemometers, however, is not broadly available (1), 
because we have no means of accurately measuring the speed 
of the wind, except by some other anemometer which must 
itself be first tested, and (2), because such experiments do 
not conveniently afford the range of velocities ordinarily 
desired. Experiments of this kind are, in fact, simply com- 
parisons between one or more instruments. 

In the face of these difficulties those who have sought to 
solve this problem have been led to adopt the expedient of 
moving the instrument to be tested at the desired velocity 
through comparatively still air. 
that the moving anemometer in still air will behave like the 
stationary anemometer in moving air. In the older experi- 
ments made by this method the instrument was placed on the 
free end of a horizontal arm arranged to revolve on a vertical 
axis. The anemometer could thus be made to pass in a cir- 
cular path through relatively still air. 

Various difficulties developed in carrying out experiments 
by this method all more or less directly due to confining the 
motion of the anemometer to a circular path of comparatively 
small diameter. When this was recognized some efforts were 
made to standardize particular types of anemometers under 
conditions of straight-line motion such as afforded on loco- 
motives or specially prepared cars running at various speeds 
across the open country. While this obviates the difficulties 
of curvilinear motion others of greater consequence are intro- 
duced ; for example, it appears quite probable that the exces- 
sive vibration characteristic of railway trains in rapid motion 
has an appreciable effect on the friction of most forms of ane- 
mometers. Moreover, the difficulty of making due allowance 
for the natural wind that may be blowing at the time is a 
very serious one so that results by this method have thus far 
scarcely equaled in accuracy those otherwise obtained. 

In 1888 the writer undertook a series of tests of the stand- 
ard anemometers employed to measure wind velocity at 
Weather Bureau stations, and, for this purpose, designed a 
whirling machine of unusually large dimensions. The maxi- 
mum length of the arm was 35 feet, measured from the cen- 
ter of the vertical axis to the anemometer axis. At that 
time it was aimed to conduct the tests in perfectly still air, 
as nearly as could be obtained, and to this end experiments 
were made at nighttime in the great closed court of the Pen- 
sion Building which afforded ample space for the whirler, 
large as it was. An extensive series of experiments was car- 
ried out under these conditions of steady, uniform, motion 
over a circular path of large diameter. and through practi- 


In these cases it is assumed | 


cally still air. Anemometers of various dimensions, as well 
as the standard type, were tested with closely concordant re- 
sults. When, however, these instruments were afterwards 
compared in the open air, systematic differences immediately 
developed, and it was soon discovered that a new factor, not 
previously considered, must be recognized in conducting 
anemometer tests; namely, that owing to the inertia of the 
revolving parts of the ordinary instrument a steady wind 
will cause it to give a different indication than will result in 
a gusty wind of the same average velocity. (The word gusty 
is used throughout this paper to mean—characterized by 
marked, sudden, and irregular changes of velocity.) All natural 
winds, as far as they have ever been analyzed, prove to be 
extremely variable, that is, gusty. This being the case it was 
therefore, a mistake to aim to secure perfectly steady motion 
in still air during the whirling machine experiments, since, as 
the instruments were intended for use in the gusty, open-air 
winds, the artificial test winds should also have been gusty 
to a corresponding degree. The whirling machine having 
been necessarily dismantled before the above stated principle 
was brought out, further experiments in this direction could 
not be made, but the results of the tests of the standard 
Weather Bureau anemometer were reduced to open air con- 
ditions; that is, to gusty winds, by means of comparisons 
with small anemometers of slight inertia.’ 

Best conditions for whirling machine experiments.— As a 
secondary result of the researches referred to, it has long 
been the writer’s opinion that, with proper precautions ane- 
mometer tests are best made by the use of a large whirling 
machine, freely exposed in the open air. The experiments 
should be made while there is more or less natural wind 
blowing. It is only necessary to seek a free and open expo- 
sure so as to avoid local and abnormal peculiarities in the 
natural wind, and to deal with a large number of experi- 
ments so as to eliminate the large accidental irregularities. 
The presence of the natural wind has the effect of alter- 
nately adding to and subtracting from the artificial wind re- 
sulting from the steady motion of the whirler, so that the 
actual resultant wind affecting the anemometer thereby 
acquires @ gusty character with a maximum and minimum 
velocity once in each complete turn of the whirler. This 
resultant velocity is made still further irregular by the vari- 
ations in the natural wind. The artificial, gusty wind thus 
secured affords a highly appropriate test wind for anemome- 
ters that are to be used in the open air. 


RECENT EXPERIMENTS. 


It became necessary recently to test a small form of ane- 
mometer used on kites, and, guided by the considerations 
stated above, the large whirling machine formerly used was re- 
habilitated during May, 1899, and installed at Arlington, Va., 
adjacent to the automatic ‘steam kite reel, a location which 
afforded an exceptionally free exposure in the open air. 

The whirling machine-—The construction of the machine 
is readily understood from fig. 1, Pl. I. The slender hori- 
zontal arm was made up of sections of standard wrought-iron 
pipe, of which the central piece was 2} inches nominal in- 
side diameter. The distance from the central axis to the axis 
of the anemometer was 28.01 feet (8.54 m.). In the early 
experiments, made in 1888, it was demonstrated that this 
length was ample to eliminate the more serious defects of 
circular motion, and it was adopted because it leads to a 
very simple and convenient mathematical relation employed 
in computing the velocity at the end of the arm. The equa- 
tions will be given further on. Originally the whirler was 


‘ Annual Report of Chief Signal Officer, 1890, p. 691. 
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driven entirely by hand power, but in the present case a long 
rope-belt connection was made with the small steam engine 
employed to run the automatic kite reel. Thirty-five miles 
per hour was about the highest speed that could be given the 
anemometer by hand power. With the small steam engine a 
velocity at the end of the arm of nearly 60 miles per hour 
could be maintained. 

The arrangement of the apparatus is shown in fig. 1, PI. I. 
The anemometer on the end of the arm is one of the small 
type used on kites. Two other anemometers are seen in the 
picture. These represent two methods that were employed 
to measure the natural wind movement during an experi- 
ment. In the earlier tests this wind movement was deduced 
from the record made by an anemometer surmounting the 
central axis of the whirler. Since in this case the whole ane- 
mometer revolves with the fixed central axis of the whirler, it 
is plain that when the anemometer cups and whirler revolve 
in the same direction the speed of the wind must be deduced 
from the swum of the turns of the whirler and the recorded 
rotations of the cups, but from the difference of these when 
the directions of rotation are opposed to each other. A diffi- 
culty developed here when there was little or no natural 
wind and the speed of the whirler was considerable. This 
will be understood from what follows. The central ane- 
mometer recorded by momentarily breaking the electric cir- 
cuit, generally once for each revolution of the cups. If now 
the whirler and anemometer revolve in the same direction 
and at the same s , no record should be made, but if it 
so happens that the motion of the cups is in the act of 
causing a break in the circuit, it is easy to see that natural 
variations in the wind will cause the cups at one moment to 
go a little faster than the wind and at the next to slow up 
and lag behind the whirler in speed, thereby causing, perhaps, 
several electrical records to appear where but one or none 
should be found. Even if there is no apparent defect of this 
sort in the record, there is yet the possibility that at times 
some of the recorded breaks of the circuit should be counted 
up in the negative sense. 

The central position was regarded as the best for the ane- 
mometer employed to measure the natural wind, but it had, 
nevertheless, to be abandoned for the reasons given above, 
and an anemometer seen at the left of fig. 1, Pl. I, was used 
instead. Generally, this was directly to windward of the axis 
of the whirler. 

Ordinarily, the machine was driven by the steam engine. 
In a small number of tests at very slow speeds, however, the 
whirler was driven by hand, either by use of the crank, 
plainly seen in the picture, or by use of the annular wooden 
ring also seen leaning against the framework of the machine. 
When this is used the small horizontal countershaft is re- 
moved and the annular plate bolted securely down upon the 
large gear on the central shaft. The operator then takes up 
a convenient position and drives the machine at the desired 
— y! force applied to the handles projecting above the 
plate. This mode of driving the arm yielded exceedingly 
smooth, steady motion, and is the one employed in the early 
experiments of 1888. 

Anemometers.— Fig. 2, Pl. I, shows the kite anemometer as 
attached to a spar on the kite. The clamp admits of adjust- 
ing the axis to an approximately vertical position according 
to the average angle of incidence of the kite. The pins on the 
dial wheel close the electric circuit after 3,000 revolutions of 
the cups. A special contact was used during the experiments 
which operated to break the circuit momentarily each 500 
turns of the cups. Two similar anemometers of this small 
size, designated kite No. 1 and No. 2, respectively, were tested. 
The latter, however, received only two tests. In addition, a 
number of tests were made of a standard aluminum cup ane- 
mometer, such as used at stations. Tests were likewise made 
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of two sets of paper cups.” These were of the same dimen- 
sions as the aluminum cups, but of extremely light construc- 
tion. Owing to their frailty the tests were limited to low 
velocities. Their extreme lightness rendered them especially 
responsive to marked and sudden variations of the wind 
velocity, and, for this reason, they were principally used in 
the measurement of the natural wind. In this case electrical 
registration during light winds was effected for each rotation 
of the cups and for each ten revolutions in stronger winds. 
When the aluminum or paper cups were tested on the whirler 
a special spindle’ was employed which produced a momentary 
break in the electric circuit for each 100 revolutions of the cups. 
This spindle was provided at the top with the rolling bearings, 
shown in fig. 3, that afforded the minimum frictional resist- 
ance. In the early experiments in the Pension Building court 
it was shown that the diminution of friction resulting from 
the use of this bearing led to only a slight influence on the 
indications of the instrument. In other words, the standard 
Weather Bureau anemometer is of such excellent construc- 
tion that the friction exerts a barely appreciable influence 
on the running of the instrument. It may be noted in this 
connection that the friction in an anemometer undergoing 
test on a whirling machine is greater than in the ordinary 
use of the instrument because of the centrifugal action in the 
curvilinear path. On this account it is judged to be prefer- 
able to use the rolling bearings in whirling machine tests, 
especially when the length of the arm is only 10 or 15 feet 
and less, as in most of the experiments prior to those con- 
ducted by the writer. 


Fria, 3. 


Automatic registration.—The conditions of the experiments 
require: (1) Record of the revolutions of the anemometer 


* All the standard anemometers of the Weather Bureau are made in 
two separate parts, which are all perfectly interchangeable. It is 
customary to call these parts, respectively, ‘‘ the cups,” or “‘ set of cups,”’ 
and ‘‘the spindle,’’ or sometimes the ‘‘anemometer without cups.” 
A “set of cups”’ consists of four oe Agey cups mounted on steel 
cross arms provided with a suitable hub at the center which latter is 
bored to fit the steel rod forming the axis of revolution of the ane- 
mometer. In all cases the cups are so mounted as to revolve clock- 
wise ; that is, a cup moves from the north around to the east, south and 


west. 
*The pew comprises the remaining parts of the instrument con- 
sisting of the steel axis with all its mountings, worm, gearing, dials, 
and electrical devices employed to measure and indicate the revolu- 
tions of the cups. These words will be used in this sense of this paper, 
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undergoing test; (2) a record of the turns of the whirler 
during the same interval; finally, (3) a record of the revo- 
lutions of the anemometer employed in measuring the natu- 
ral wind. In addition, we need to be able to determine easily 
the speed of the whirler at any moment and to regulate the 
same as may be desired. 

For these purposes a good break-circuit, seconds pendulum 
clock was employed, together with the Alvan Clark astro- 
nomical chronograph, provided with two recording pen car- 
riages. The clock and chronograph with necessary batteries 
were installed in a suitable shed about 150 feet south of the 
whirler. Electrical connections were made by means of a 
three-conductor cable buried just below the surface of the 
ground. One of the wires of the cable made direct metallic 
connection with the whirler, the shed end of the same wire 
being — to similar poles of two batteries. The opposite 
pole of one of these batteries was connected by wire to the 
clock, thence to No. 1 carriage on the chronograph; thence, 
to an ordinary telegraph sounder located near the engine; 
thence, to a break-circuit spring operated by the whirler, see 
fg. 4; thence, along the arm to the anemometer on the end, 
where metallic connection was again made to the whirler. 


Fie. 4.—Showing construction of circuit breaker operated by whirl- 
arm, as employed in 1888. In recent experiments the annular 
mercury trough, m, through which electrical connection was made with 
the wire W, was replaced by a brush contact on an insulated ring on 
the shaft. 

The free pole of the second battery was connected direct 
to the No. 2 carriage on the chronograph ; thence to the ane- 
mometer employed to measure the natural wind. When this 
instrument was erected on the pole a connecting wire joined 
the circuit to the main battery wire in the cable. Both sys- 
tems were on closed circuits. 

The chronographic record produced by the No. 1 carriage 
embraced (a), the regular beats of the seconds pendulum; 

b), the frequent beats marking the revolutions of the whirler ; 
c), the infrequent breaks in groups of 100 or 500 turns, as 
the case might be, marking the revolutions of the anemome- 
ter to be tested. In the meantime the No. 2 carriage pro- 
duced its records of the rotations of the anemometer employed 


to measure the natural wind. In light winds every revolution 
of the cups was recorded. Generally, each break of the cir- 
cuit represented 10 turns of the cups. 

Prior to starting a record it was customery to cause the two 
pens of the chronograph to make marks on the record sheet 
while the cylinder was stationary. From marks thus made 
simultaneous times could afterwards be laid off on the two 
records with extreme accuracy. 

The telegraphic sounder located near the steam engine or 
whirler gave an audible effect corresponding to the several 
events recorded by the No. 1 pen carriage and enabled the 
operator to judge of the proper action of the whole apparatus 
and to regulate the speed of the whirler as might be desired. 
This was further facilitated by the convenient mathematical 
relation resulting from the use of a 28-foot arm which gives 
rise to the following equation for the velocity at the end of 
the arm: 


N is the number of revolutions of the whirler in ¢ seconds. 
The axis of the whirler carries an annular disk, pierced with 
24 equidistant holes, to which are fitted 24 removable pins. 
As the axis revolves, the pins that may be inserted in the 
holes break the electric circuit. If now 24 pins are in posi- 
tion and the speed is regulated so that the electric circuit is 
broken every two seconds, we will have a speed of one revo- 
lution in forty-eight seconds; that is, 2.5 miles per hour at 
the end of the arm. If every other pin is removed, that is, if 
the disk contains 12 equidistant pins, and the arm is speeded 
until a break is again made every two seconds, we get a 
velocity of 5 miles per hour. Six pinsgive 10 miles an hour; 
4 pins, 15 miles an hour; 3 pins, 20; 2 pins, 30, and 1 pin, 
60 miles per hour. With a little practice it is easy for the 
operator, guided by the telegraph sounder, to regulate the 
speed with great exactness, especially in quiet air and with 
moderate speeds. When using the steam engine it was cus- 
tomary to place only one pin in the disk. For 30 miles an 
hour the engine was speeded to give a break every four sec- 
onds; every three seconds resulted in 40 miles per hour, etc. 
Variations in the velocity of the natural wind had a notice- 
able effect on the speed of the whirler while driven with a 
fixed expenditure of power. 

Reduction to rectilinear motion.—A test of an anemometer 
of the Robinson type at a given velocity is not complete un- 
less a result is obtained when the whirler is revolved in both 
the forward and backward sense. When the whirler turns in 
the north, east, south, west direction, the anemometer cu 
revolve in the same sense, and the driving pressure of the 
wind acts upon the concave cups while they are nearest the 
central axis of the whirler, in which position the artificial 
wind velocity is less than that of the opposing wind acting 
upon the concave cups which are then in a position farthest 
from the axis. Under these conditions the anemometer will 
run at a slower rate than if its axis moved at the same veloc- 
ity along a rectilinear instead of acurved path. On the other 
hand when the whirler revolves in the north, west, south, 
east direction the conditions are reversed and the anemometer 
runs faster than for rectilinear motion. 

If the length of the anemometer arms is small, relative to 
that of the whirler, the mean of the results for right and 
left-handed motion is equivalent to a result for rectilinear 
motion. 

In this connection we need to observe that the number of 
revolutions of the cups registered by the counting mechanism 
after a given interval, is not the actual number of turns, but 
only the number in relation to the whirling arm, which itself 
may in the meantime have made several revolutions. To find 
the real number of turns of the anemometer cups during any 
time it is necessary to add or subtract from the apparent 


in miles per hour. 
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number one turn for each revolution made by the whirling 
arm. A knowledge of this fact has led some to suppose that 
such a correction should be applied to all whirling machine 
experiments, but such is not the case, for the reason that 
while such a method would give the actual number of revo- 
lutions of the anemometer cups in relation to any fixed ob- 
ject, yet, since the direction in which the air acts upon the 
cups of the anemometer is itself as the arm revolves, con- 
tinually changing, relative to the fixed object, it follows that 
the real number of turns of the cups in relation to the air 

‘which makes them revolve is, after all, simply the apparent 
number of turns indicated by the dials. It is, therefore, 
erroneous to apply any correction of this kind as one is at 
first led to suppose. 

Correction for natural wind. It is sometimes hastily con- 
cluded that a natural wind acting uniformly throughout the 
whole orbit of the whirler neither adds to nor detracts from 
the movement of the anemometer being tested, because the 
loss in one-half the orbit is made up by the gain in the other 
half. This is a mistake, and it can easily be shown that there 
is an appreciable gain in all cases. The magnitude of the 
momentary resultant wind, R, is shown graphically in fig. 5 
for several positions of the anemometer. 


Fic. 5.—Diagram of resultant wind R for anemometer moving at 
speed V and influenced by a uniform natural wind at velocity W. 


The mean resultant wind for the whole orbit may be found 
graphically by the aid of a diagram like fig. 6. The semi- 
circle is struck with a radius V representing the speed of the 
anemometer, and subdivided into a convenient number of 
sectors,asindicated. The resultant F is found foreach point; 
and the sum of these for the entire orbit divided by the num- 
ber of points taken gives the mean resultant wind that should 
be u in reducing the observations. The writer has em- 
ployed this graphic method of deriving the resultant wind in 
a few cases largely asa check on results deduced numerically 
by the use of the following equation: 


(1) 


which is obtained by the methods of calculus from the equa- 
tion : 


R=J + gy Tete. 


R= J/V*+ W* + 2VWeosé 


giving the value of the resultant at a point where @ is the 
angle between the two motions V and W. 
The first two terms of equation (1) are ample for all or- 


dinary cases. 
Table 1, deduced from an actual test, gives the momentary 


value of the resultant at successive points in the rotation of 
the whirler during a strong wind, and illustrates the very 
gusty character of the resultant wind acting upon the ane- 
mometer. 


TaBLe 1.—Momentary resultants at 32 points of orbit. 
Velocity of end of arm: V=37.11 miles per hour. Mean velocity of natural wind : 


W = 17.52 miles per hour. 
= 

Result- Result- Result- Result- 

Point. ant. Point. ant. Poi t. ant. Point. ant. 
1 54.68 41.10 17 19.59 2% | 41.10 
2 54.38 10 87.90 18 20.19 26 44.07 
8 53.70 11 34.51 19 21.85 27 46.70 
4 52.57 12 31.08 20 24. 62 28 49.15 
5); 51.02 18 27.75 21 27.75 |} 29 51.02 
6 49.15 14 24.62 2 81.08 80 52.57 
7 46.70 15 21.85 23 84.51 81 58.70 
8| 44.07 16 20.19 24 87.90 82 54.38 


Mean resultant deduced by equation (1) R = 39.18. 
Mean resultant deduced by graphic method, 39.23. 


At the speed in question the whirler was turning at the 
rate of one revolution in 3.3 seconds, and in each rotation 
the resultant speed varied from 19.6 to 54.6 miles per hour. 
These were extreme conditions, but the result obtained cor- 
responds satisfactorily with others under average conditions. 

xperiments described.—In conducting a test an assistant 
starts the chronographic record while the whirler is brought 
to the desired speed, which is then maintained as steady as 
practicable for a period of from five to ten minutes, accord- 
ing to circumstances. Thereafter other tests are made at 
different speeds. As far as possible the tests were arranged 
in pairs, embracing both right-handed (N. E. 8. W.) and left- 
handed (N. W.S. E.) directions of rotation of the whirler. 
The change in direction was effected by crossing the rope 
driving belt. 

The chronographic record traced by the No. 1 recording 
pen, gave the following data: (a), The ela time, in 
seconds and tenths, of each group of registered rotations of 
the anemometer being tested; (b), the number of revolu- 
tions made by the whirler in this same time. Finally, by 
projecting the simultaneous time upon the record of the 
natural wind as traced by the recording pen No. 2, the 
number of revolutions made by this anemometer in the same 
interval of time could also be ascertained with accuracy. 
A simple inspection of the whirler marks on the chrono- 
graphic record enabled one to judge accurately of the speed 
of the arm and the regularity of its motion. In computing 
results it was customary to tabulate the elapsed time for 
each registration of the anemometer. The uniformity in 
these times was a fair evidence of a satisfactory set of con- 
ditions. The sum of these times, that is the total time from 
the first to the last registration of the anemometer, repre- 
sented the real duration of the test and is given in the 
column headed ¢, in Table 2, which gives in chronological 
sequence the data for all the tests. 
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TABLE 2.— Anemometer tests on whirling machine in open air. TABLE 2.—Anemometer tests—Continued. 
“No.of | “No.of | | 
Date. experi- ¢. u. N. R. W. Instrument. | Direction. U. Date. experi- N. Instrument. Direction. U. 
899. 
May 18) 1 878.8 8,500| 63.0 21.50 10.9 Kite No 1... 1,547| July 10...., 98 848.5 4,500 87.2 90.17| 4.07 Kite No.1... Right... 1,541 
Do...... 2| 388.3 8.500| 64.0 | 20.99 8.9 ....do....... 1,566| Do....... | 808.5 | 6,500 | 185.7 41-68 4.29 1,547 
3/ 277.0 2500) 46.0/20.78| 7.9 ....do........ Right....| 1.5364] Do....... | 290.0 | 6,500 126.0 52.15 1.18 ....do. 1,547 
Do.. 20.9 2,500 43.3 21.56 | BB ft... 1, 606 101 392.3 | 8,000 57.4 17.66 2.72 ft 1,559 
May 19. 5 | 846.0 | 14,500 | 261.6 | 39.18 | 17.52 ....do........ ht....| 1,575! Do....... 102 | 369.9 3,500 65.0 21.25 3.62 ....do. 603 
(258.0 1,500) 72.5 | 35.89 |...... Aluminum ..|...do.....| Do......- 108 346.6 4,500 84.4 20.28 2.68. : 596 
Do.... | 467.5 8,000 | 145.0 | 88.78 |........... 104 344.8 | 6,500 122.5 42.79 1.66 .. 1, 586 
755.6 65,000 | 245.5 40.48 |....... 589 105 389.5 9,000 166.8 51.43 2.71... 617 - r 
ary: 7 | 573-5 | 4,900 | 195.8 | 42.10 689) 106 | 856.5 8,000 56.7 | 19.83 3.96... 1,567 
May 20 8 | 527.6 10,000 | 183.6 | 42.98 | 13.99 Kite No. i.. 1,580) 107 | 876.1 5,000 94.5 30.19 2.24. 585 
Do....... 9 | 509.7 9,500 171.6 | 40.98| 9.66 . 1,687] Do.®..... 108 354.0 | 6,500 120.9 41.08 3.95 .. 
May 2.. 10 | $82.0 16.1) 5.75| 8.78 Paper No.1. Right 492| Do.*..... 109 | 446.6 10,000 184.7 | 49.74 4.61 .. 
11 | 382.9 800 16.1 | 6.88 | 2.56 |... do. .....-.| Left..... 524 Do.*.....! 110 «382.1 3,500 61.8 19.80 5.50... 
12 | 406.% 300| 5.55| 2.98 Paper No.2 Right. 479| Do.*...,. 870.0 5,500 94.4 31.02 6.99 .. 
13| 500.9 400) 20.7 5.88| 2.88. tee 366.4 6,000 122-1 40.17 5.44... 
May 14 | 430.6 8,500 | 162.2 | 43.44 6.38 Kite No. i...| Right ...| 1,563/ Do.*... 1122 159.6 3,000 52.2 39.44 5.51 .. 
15 | 443.8 8,500 | 158.3 42.97 5.36. 605 206.8 | 3,000 60.9 40.74 5.38... 
DO. 16 | 486.7 8,000 | 145.5 40.31 7.2 Aluminum 614 Do.* 1 376.0 9,000 150.3 48.08 4.54 . 
17 | 807.3 2,000 | 1056.2 41.47 8.00 ....do........ 565 281.4 6,500 111.6 47.68 4.13 . 
Do 18) 314.8 2,000 | 101.5 | 89.85 | 10.14 ....do....... 581 Do.5.... 114 410.6 38,500 68.1 2.17 462. 
May 2°. . 990.5 8,000) 88.0 81.60| 2.18 ....do...-....|...do. 1,550| 1165 361.4 6,000 116.1 98.61 3.11. 
Do 184-5 4,000 | 74.2 48.40 5.18 Left... 1,613] Do.°... 117 856.7 7,500 142.6 48.10 4.48 . 
179-0 3,000| 56.0 87.79| 6.18 ....do.. .....|...do..... 1,507} ... 118 876.9 8,500 64.8 90.73 458) 
May 27..... 207-5 | 5,500 | 105.8 45-85 | 4.82 |....do........ Right... 1,556 
129.8 8,000 57.0 | 52.81 | 4.91 |....do.. do. .. 1,576 
| 289.3 5,500 | 105.2 | 48.80 | 5.33 1,563 | 'Wind measured by anemometer on vertical spindle of whirling machine. 
Do ag) 199-1) 4,000 | 45.12 5.43 ,608; *Wind measured by anemometer on pole loca to windward of whirler on and 
85.3 2,000, 36.7 51.75 4.98 ,631 | after May 26, 1899, 
871.0, 2,000) 31.0 11.48 | 7.63 igh ,691| *Byhand Anemometer registration every fifty revolutions. 
| 284.9) 1,500) 23.8 | 11.87) 7.35 ).. ,667| *Contact defective 
Do.....+. 25 298.8) 1,500) 25.0 | 11.11 | 6.55 Left ,627; °Anemometer tilted forward 20°. 
May 2 26 | 355.1 600 2.9 11.46 7.40 531 * Anemometer tilted backward 20°. 
27 | 447.7 800 | 37.6 | 10.98 5.86 |.... ip Left.....| ‘Spindle bearing unscrewed. 
Do.....-. | 27.9 | 11.16 6.78 | Aluminum .. Right... Table 2.—The effective d f 
Do......., 600 | 1188 7.87 | Paper No.i.. 2zplanation of Table 2.—The effective duration of a test is 
218-7 400 | 17-7 11-81) 7.18 | Left. | given in seconds in the column headed ¢; u is the number of 
1000 | evolutions of the anemometer in seconds; N is the num- 
..- 1,726) ber of revolutions of the whirler in same time; W is the 
Do arn 3 | 830.5 1,600 | 85.5 | $1.96 | 6.31 do 556 | mean velocity of the wind during the experiment; FR is the 
. 100.3 31. ite No. 1.../.. do. ..../ 1, 
89 | 561.0 9,000 | 165.4 35.89 8.47). ....) 1,609 the anemometer being tested U is number revolutions 
Do....... 40 | 840.7 | 7,000 | 120.6 | 45.96 | 7.56 made by the anemometer per mile of resultant wind move- 
MER 41 | 620.9 | 12,000 | 927.4 | 44.88 | 8.14 |....do........ mae... 1,570 t 
44 | 288.7 | 4,500| 86.9 36.28| 4.79| Kite No. i...|...do. ....| 1,547 following equations apply: 
une 0. 2. --GO. ..../ 1, ; 
Do.*..... 47 | 372.6| 800| 15.5| 5.18| 1.85)....do...-.... Left .... | 11492 V=Velocity at end of arm=120 t 
Do.*.... 48 320.9, 200| 18.4| 5.22| 2.05) Paper No.2..| Right....| ‘430 
Do.*. 51 | 900| 12:8| 5.18| 1.50|....do..-..... Left....| 47 R = Resultant wind = tay 
82 | 431-1) 1,000 18.4 5.04 8.26 Kite No. i...| Right... 1,481 
A le le . oO. eeece 
| 444.8 | | 88-0 | 10.54 | U = Number of revolutions of anemometer per mile of wind. 
Do.*..... 55 | 821.7 | 1,500| 10.96 | 3.89 |....do........ Left .....| 1,582 3600 u 
June 20% 56 | 330.9 500} 27.3 10.55 | 5.08 Paper No.1..| Right 516 U= ~ 
Do.*,.. 57 | 368.7 600 | 80.5 | 10.62) 5.22 |....do........| Left..... 552 Rt 
Do. 811.7) 500 5.8 | 10.69 | 5.49 | Al. cups..... Right .... th fol 
wel The dimensions o e several “sets of cups” are as fo 
61 | 344.2) 1,100 | 56.5 | 20.05 5.23 |. 574 | lows: 
Do... 62 | 223.8 87.2) 20.43) 5.9). 552 
ga} 3,000] sre 40 
65 368.6| 1,300 21.85! 6.76 |.. 595 Standard, | Kite | Kite | Paper | Paper 
66 345.6) 8.500) 64.6/ 22.92 6.62 1,501 aluminum. | No.1. | No.2. No.1. No. 2. 
69 (823.9 | 90.2 | 33.95 | 8.38 .. Mean diameter of cups, inches.......... 4.07| 1.2 4.11 4.14 
70 882.7) 1,800 84.8 | 31.80!| 8.73 622 | Length of arms to cup centers, inches.. 6.65 1.96 1.96 6.68 6.65 : 
71 4876.1) 1,900) 31.39! 9.48. 579 | Diameter of arms, inches..... 0.11 0.03 0.08 0.10 0.14 
72 2,300 118.9 87.91 7.52... 574 | Weight, ounces .... 9.56 0.33 1.27 1.72 
738 368.2 2,700 | 128.0 | 42.55 6.57 629 | Moment of inertia, grams, c* ..... 51380 7783 
74 «295.1 | 5,500 | 101.9 41.71 | 6.54 1,609 
402.2 | 1,900 | 108-0 | $0.04 | The moments of inertia were measured in a former investi- 
7 350.8 | $500 | 116.0 | 90.96 | 5.58 |. seo | gation, made in 1894, using for this purpose the torsional 
80 168.8| 1,800) 66.1 | 48.75 | 5.91 |. ses | pendulum illustrated in fig. 7. By noting the time of oscil- | 
58 | lation of the pendulum, when loaded with the cups, as shown, 
82 857.0/ 1,200) 62.8 21.24) 3.36 570 ° 
| | 4.08 |. 619| the moment of inertia is easily computed by comparison with 
2,900 | 138-3 | the times of oscillation when loaded with a weight of some 
. 5 . 5.84 |.. 681) i i in- 
87 815.5 3,000 | 58.3 22.96) 2.90 ‘ 1,538 simple form of known moment of inertia, such as the cylin 
| 98.8 | $000 | | 99.99 4.08 |....do. . 1:585|der c. It was convenient, also, to swing long cylindrical rods 
8.000 138.8 47-00 8.57 « whose moment of inertia could easily be computed. In this 
| | | | | case the rods were placed in the stirrup holding the cups, as 
| | 99.4 | 1,804 shown in the figure. The torsional pendulum shown was too 
9 80.8 | 7.500 140.6 | 48. “do. | stiff to use for the small kite anemometer and its moment of 
4) . donc do... | 1,616}; ; rtai 
9 288.9 2800 21.05 7:08 nertia was not ascertained. 
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GENERAL RESULTS. 


The tests of the paper cups‘ were limited to low velocities, 
as these were u only in measuring natural wind. The 
following mean values of U were found: 


Paper No. 1. Paper No. 2. 
Number | Velocity, Number Velocity, in 
of mikes por of par experiments. 
hour. tests. hour. 
4 5.45 486 ay 5.44 | 485 494 
4 10.00 556 2 10.20 560 525 


The above results embrace in all only 14 tests, and yet the 
ee may be regarded as very satisfactory. The value 
of U, given in the last column deduced from the experiments 
of 1888, applies strictly to an anemometer of greater moment 


* Construction of paper cups.—It may be interesting te know how the 
paper cups were made. A hemispherical metal cup, such as used on 
the standard anemometers served as a model or mould over which the 
paper cup was constructed. A strip of stiff, strong paper is cut out of 
sufficient length to encircle the mouth of the cup allowing a slight lap. 
One edge is subdivided into twenty equal parts, each of which is made 
the base of a gore or triangle with curved sides; that is, these gores 
correspond exactly to the spherical triangles on a globe between the 
meridians of longitude and with their bases at the equator. The super- 
fluous paper between the gores is carefully cut away, except close to 
the base where all the gores join together. The strip of paper thus 
prepared can be fitted very closely to the metal form, and the edges of 
the gores united by gluing a narrow strip of thin linen paper over the 
The apex or pole of the gores should be strengthened by a 
small disk of strong paper. A narrow girdle should also be fitted and 
glued across the gores at about 45° of latitude. The cups were mounted 
on slender wooden arms, to which they were secured by wax, one or 
two coats of shellac varnish were applied to keep out moisture. Care- 
fully made cups of this character will run for some time in the ordi- 


nary gusty winds averaging from 20 to 25 miles per hour. 


of inertia than the paper cups, and according to theory 
should be slightly higher for the same conditions. 

The mean results of the tests of the standard aluminum 
cup anemometer and of the No. 1 kite anemometer are given 
in the following table, together with the values of U deduced 
from the experimental work of 1888. 


Standard aluminum cup anemometers. Kite anemometer No. 1. 
Number Number 
U, 1888 ex- 
of Velocity. U. U Difference. of Velocity. U. 
tests. periments. tests. 

bess 00600 0008 2 5.56 1,484 
4 10. 98 581 5380 6 10.88 1,569 
8 21.30 561 572 +11 Nn 21.25 1, 563 
8 380.25 584 593 tT 9 9 81.17 1,575 
12 40.08 600 612 12 18 40.85 1, 584 
4 48.88 604 626 +22 12 49.52 1,587 


From the column of differences it appears that the new 
results show a slightly iower rate of speed of the anemometer 
in a given wind than formerly deduced. It is worth noting, 
however, that the sum of the plus and minus differences just 
balance each other, but we regard this as no more than a 
coincidence. Nevertheless, the results based on the greater 
number of observations show a very satisfactory agreement, 
the discrepancy being less than 2 per cent. We may there- 
fore conclude that these tests in the open air afford a most 
substantial confirmation of the general accuracy of the older 
investigations which were made by a method that we now 
regard as less direct and trustworthy. 

It is regretted that the crude and improvised installation 
of the apparatus and the insufficient power of the small 
engine available restricted the investigation in several ways 
and limited the s attainable to velocities below such as 
frequently occur in regular station observations. The great 
irregularity of results unavoidably incident to this method 
of experimentation and the limi number of tests at each 
velocity thus far obtained, do not, in the writers opinion, 
warrant any further refinement of discussion than that given 
above. 

An effort was made to ascertain the effect of tilting the 


-|axis of the anemometer forward and backward at moderate 


angles and the experiments noted in Table 2 were made. 
The results were, in some cases, vitiated by faulty action and 
were not on the whole satisfactory. Time was not available 
to continue these studies, but I think it is demonstrated that 
the error in the indications of an anemometer attached to a 
kite is not of a serious character, even when the axis of the 
instrument deviates continuously as much as 20° from the 
vertical. In good kite work the deviation can easily be 
reduced much below this. 

In conclusion, it is noticed that the value of U for the kite 
anemometer for velocities from 10 to 50 miles per hour is 
almost constant, the extreme variation being only about 1.5 
percent. This again confirms a conclusion to this same.effect 
reached in 1888, namely, that anemometers whose cups are 
large, as compared with the length of arms, run at a speed 
bearing a more nearly constant ratio to that of the wind than 
do anemometers with relatively longer arms. 


TWO THUNDERSTORMS AT THE ROYAL ALFRED OB- 
SERVATORY, MAURITIUS. 
By T. F. Cuiaxton, Director, dated February 12, 1900. 


The reproductions of the Mauritius meteorgrams (Chart 
XI) are more eloquent than any account of the two thun- 
derstorms which occurred at the Royal Alfred Observatory on 
January 29 and 30, 1900; though a few words are necessary 
for the clear interpretation of the registers. 
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‘On the firstday, January 29, thunder was heard from south- 
ward at intervals during the morning, and at 9° 30" a solar 
halo was seen. The sky became quite covered with heavy 
nimbus clouds soon after 13°, and at 14° 35" rain commenced 
to fall, lasting till 15" 5", accompanied by occasional loud 
peals of thunder. The storm traveled from south to north- 
northeast passing slightly to the east of the observato 
The temperature began to fall before the sky was completely 
covered, and continued to do so until 14" 30"; at 13" 50" the 
wind veered from north to south, and was from southeast by 
south during the rain which fell from 14" 30" to 15° 5". 

On the second day the sky became covered with heavy nim- 
bus clouds at 12"0", and very heavy rain fell from 12" 50” to 
13" 10". On this occasion the storm traveled from south- 
southwest to north-northeast, passing very nearly over the 
observatory ; at the same time a second storm burst over the 
Ponce, a mountain 7 miles south by west of the observatory. 

The fall of temperature during this storm was the greatest 
on record, viz,from 93.5° at 11" 25" to 72.0° at 12" 58". Here 
also the fall commenced some minutes before the sky became 
covered. 

The sunshine strip shows a continuous burned line up to 
11" 53", and a small spot at 12" 0”. 

Between 11" 25" and 11" 35", the wind veered from north- 
northeast to south, and was from the latter direction during 
the heavy rain which followed. 

The registers are brought to the notice of meteorologists, 
with a view to obtaining further information on the effect of 
thunderstorms, and any such information will be much ap- 
preciated. 
RECENT PAPERS BEARING ON METEOROLOGY. 

W. F. R. Purcurres, in charge of Library, etc. 


The subjoined list of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
it has been compiled; it shows only the articles that appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 


Journal de Physique. Paris. 3me série. Tome 9 
Brillouin, Marcel. Origine, variation et perturbations de l’élec- 
tricité atmosphérique. P. 91. 
Teisserenc de Bort. fitade de l’atmosphére dans la verticale 
es cerfs-volants et ballons-sondes. 129. 
Scientific American. New York. Vol. 82. 


Crafts, H. A. Snowfall and Water Supply of the Rocky Moun- 
Sil 


tains. P. 133. 
Annalen der Phystk. Leipzig. Vierte Folge. Band 1 
Schwalbe. G. Uber die der Exner’- 
schen theorie der Luftelectricitiit. P. 
Zeitschrift fiir Luftschiffahrt u. Physik der Yabenline. Berlin. 19 Jahrg. 
Jacob, B. Forsetzung der liber eine kinetische 
Theorie der Luftbewegun 
Nimfubhr, R. Flugtechnische | (Schluss). P. 14. 


Nature. 
Dexter, B. G. Drunkenness and the ee P. 365. 
Marconi, G. Wireless Telegra phy. 
Wood, R. W. Effects of Ligh htning on Hleetric Lam 
Halm, J. Relation between the — Changes of 
it and the Earth’s Motion. P. 
P., W. EB. Meteorology. “448. 
La Nature. Paris. 28me Année. 
Jaubert, J. L’Orage du 13 Février 1900. _P. 210. 
Naturwissenschaflliche Rundschau. unsch . 1 Jahr 
. Passig,O.L. Typen des Mirz-Wetters in den Vereinigten Staa- 
ten. (Abstract American Journal Science). P. 94. 
Das Wetter. Berlin. 17 Jahrg. 
Kasner ©. Der Mistral. P. 25. 
Ueber der Methoden der Maritimen Klimato- 
ogie 
Bornstein, R. Eine Verbesserung des telegraphischen Witter- 
ungsdienstes. P. 36. 


. P. 391. 
lar Activy- 


Cielet Terre. Bruzelles. 2me Année. 
Vander Linden, B. Prévision du temps pour une période de 
Proceoti Lendon. Vol. 66 
ngs of 7 . . 66. 
a 8. vip in Absolute Mercurial Thermometry: 
36 Jahrg 
Die Bildung des Hagels. P. 207. 
Symons’ s Meteoro Magaztne. London. Vol. 35. 
—— The Snow _ Floods of February, 1900 [England]. P. 18. 
Meteorologische Zeitac Wien. Band 17. 
Less, EB. Ueber: en tiglichen der Sommerregen bei ver- 
schiedenen Wetterlagen. P. 4 
Bergholz, P. Ueber Blidungastitten Bahnen und Zonen der 
Orkane des Fernen Ostens. P. 
Woeikof, A. Arktis und Retasktin P. 75. 
Woeikof, A. *Al. v. Tillo. P. 79. 
Hann, J. Klima von Ponta Delgada. P. 80. 
Hann, J. Ueber eine als miglich gedachte Ursache der Wirksam- 


des Ischiessens. . 83. 
— J. matabelle fiir Auckland (Neuseeland, Nordinsel). 


= ieee der Grossen Seen auf den Niederschlag. P. 87. 
— Kohlensiiuregehalt der Luft auf dem Montblanc. P. 87 
—— Neue tiigliche Wetterkarten. P. 88. 

—— Das Vorkommen von Jod in der Atmosphiire. P. 88. 


<> 
MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologico-Magnetic Observatory, 
the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 

ublished in the Monraty WeatHer Review since 1896. 

he barometric means have not been reduced to standard 
gravity, but this correction will be given at some future date 
when the pressures are published on our Chart IV. 


Mexican data for February, 1900. 
| © 
Prevailin 
Temperature. | revailing 
= = 5 
Feet.| Inch.|°F.|°F.|°F.| & | Inch. 
Cullactn Rosales (E. 
112 | 29.76 | 86.0 | 56.1 | 71.4 G4 
go | ).| 6 248 24.00 | 77.0 | 28.4 | 54.5 47 | 0.94 | aw. sw. 
Leon (Guanajuato)...| 5,984 | 24.28 | 79.0 | 86.1 | 59.4 44 | 0.04 | sw. sw. 
Mazatlan. .........-. 25 | 20.96 | 95.4 | 52.0 | 75.7 65 | 0.79 | se. e. 
Mexico (Obs. Cent.)..| 7,472 | 23.08 | 79.0 | 85.6 | 59.0 49' T. | 6. w. 
Morelia (Seminario). 6,401 | 23.96 | 76.8 | 89.9 | 59.7 54 |...es. sw. sw. 
Puebla (Col. Cat.)....| 7,112 28.36 75.4 | 30.2 | 61.5 T. | ene.,e. | s. 
Saltillo(Col.S.Juan). 5,399 24.74 | 76.8 | 25.2 | 52.3 58 | 0.98 | s. sw 
San Isidro (Hac. de 
6,068 24.26 74.5 | 44.2 61.5 47 | 0.283 | w. w 
Zapotian ............- 5,078 | 25.09 | 82.0 | 44.6 | 62.8 50 | 0.08 | sw. w 


EARTHQUAKES AT CARSON CITY, NEV. 


By Prof. Cuartes W. 


According to a letter recently received from Prof. Charles 
W. Friend, the geographical position of his private observa- 
tory at Carson City, Nev., is latitude N. 39° 9’ 47.2”, and 
longitude W. 119° 45° 42.9”. The altitude above sea level is 
4,660 feet. The observatory is well furnished with a 5-inch 
refractor by Clark, a 3-inch transit by Troughton and Simms, 
a chronograph by. Fauth, sideral clock, chronometers, sex- 
tants, and astro-photographic apparatus. 

The seismograph is a pattern from de- 
signs by Prof. 7. A. Ewing. teorological records have 
been kept tridaily at 7 a. m., 2 p.m.,and 9 p. m., Pacific stand- 
ard time, since 1880, In the following list of earthquakes the 


scale of terms used in the 6th column is that known as the 
Rossi-Forel scale, which reads as follows : 
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THE ROSSI-FOREL SCALE. 


I.—Microseismic shock, recorded by a single seismograph, or b 
seismographs of the same model, but not putting seismographs of dif- 
ferent patterns in motion. Reported by experienced observers only. 

II.—Shocks recorded by several seismographs of different patterns. 
aes by a small number of persons whoare at rest. 

III.—Shocks reported by persons at rest. Duration or direction noted. 

IV.—Shocks reported by persons in motion. Shaking of movable 
objects, doors and windows, cracking of ceilings. . 

oo generally felt by every one; furniture shaken, some 
8 rung. 

VI.—General awakening of sleepers; general ringing of bells; swing- 
ing of chandeliers; stopping of clocks; visible swaying of trees; some 
persons run out of buildings. 

VII.—Overturning of loose objects; fall of plaster; striking of church 
bells; general fright; without damage to buildings. 

VIII.—Fall of chimneys; cracks in walls of buildings. 

1X.—Partial or total destruction of some buildings. 

X.—Great disasters; overturning of rocks; fissures in the surface of 
the earth; mountain slides. 


Earthquakes observed at Carson City, Nev. 


4, | 

1875 | Jan. 24 | 4.00a.m.| ne. sw. ...... -| One light and one sharp shock. 

a1 : Two light shocks 

Nov. 10.08 a. m. n. 8. cheek, lasting 2 seconds. 

= ‘Aue. 19| 2.55a.m.) ......... Three shocks. 

1884 Aprilll | 2.10p.m.| nw. se. IV_ | Principally vertical. 

1887 | June 3 | 2.48a.m.| sw.ne. VIII Very severe, lasting 6 to 70 seconds, ro- 
tary motion preceded by a noire like 
| thunder; stone and brick walis 
cracked, 1 J shaken down, etc. 

June18/| 1-20a.m.).......... Two light ks. 

1988 | Jan, 29 10.45p.m. sw.ne. III 

ay 27 1.50 Light. quite heavy shock 
seconds L 

1989 | June19 | 10.00p.m.) 8. n. II | Light. 

.80 a.m.) 6. W. 

April 24 D.N. [ Light (from seismometer.) 

Feb. D.N. I Bo. 

Mar. 26 .| Light tremors all day. 

April19 | 2.51a.m.| ¢. W VI | Gentle, but large movement, stopped 
sideral and meridian time clocks in 
observatory. 

April21 | 9.44a.m.) e. w. vi 

April21 | 7.17p.m.) @. w. IV 

April23 | 5.30p.m.) sw. ne. Il 

April29 | 4.08 se.nw. 

May 28 I Light (from seismometer.) 

July 7.00a.m.) e. Ww. Il ht. 

July 22; 6.50a.m. se. nw. II 

ar. .40 a.m.| W. 
Mar. 30 D.N.! | ne. sw. I Tremor (from seismometer.) 

ov. .55p m.| e. w- 

Nov. 15 | 11.07 p-m.| w. I 

Nov. 15 e. W. II Do. 

Noy. 15 | 12 midn’t.| e. w. Il Do. 

18 a.m.| W. Tyger (from seismometer.) 

ov. 18 .40 a.m.) Ww. 

Nov. 18 | 2.49 a.m.) @. w. Ill | Sharp shock. 

Nov. 18 | 5.15 a.m.) @. w. I Tremor. 

Nov. 18 | 5.33 a.m.| ©. w. I Do. 

Nov. 18 | 7.22a.m. e w. I Do. 

Nov. 21 I Tremor (from seismometer.) 

Nov. 24 | 10.08 p.m.| sw. ne. Il | Light. 

Dec. 18 9.09 p.m. sw. III | Sharp shock. 

1896 | Jan. 2% | 4.45a.m.|/ |...... 

an. ALM.) OC. W. 

Jan. 27) 7.59 a.m.) 8. n. Il Light, and a number of light tremors. 

Jan. 27 8.34a.m.)| w.e. Ill 

Jan. 27 | 11.04a.m.\ sw. ne ul Do. 

Jan, 27 | 11.19a.m.| sw. ne. I Do. 

Jan. 27) 1.01p.m.| sw. ne. IV Do. 

Jan. 27 | 6.32p.m., sw. ne. II Do. 

Mar. 19 | 4.01 Light. 

Mar. 20 | 11.25 Do. 

.m.| sw. ne. 
June 20 12.15 >. m.| sw.ne. | IV United States 
vernment bu 

July 6.52p.m.).......... Tremor. 

July 11 | 12.15 a.m.,)... ...... Do. 

Oct. 10.30a.m. sw.ne. II 

1898 | Mar. 18 | 7.34a.m. sw.ne._ If 

_ | Mar. 11.45 p.m, sw. ne | IV 


OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions at Honolulu is now made partly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 
published. 

Meteorological observations at Honolulu, February, 1900. 

The station is at 21° 18’ N., 157° 50’ W. ‘ 

Pressure is corrected for tem ture and reduced to sea level, and the gravity 
correction, —0.06, has been app ed. 

The average direction and force of the wind and the ave cloudiness for the 
whole day are given unless they have varied more than usual, in which case the ex- 
tremes are given. The scale of wind force is 0 to 12, or Beaufort scale. Two direc- 
tions of wind, or values of wind force or amounts of cloudiness, connected by a 
dash, indicate change from one to the other. 

The rainfall for twenty-four hours has always been measured at 10:29 p. m., not 
1 PB m., Greenwich time, on the respective dates. 

he r: und ometer, 9 feet 


ain gage, 8 inches in diame is 1 foot above .. Therm 
Ground is 43 feet, and the barometer 50 feet above sea level. 


above ground 
During twenty-four hours preceding 1p.m.,Green- | 
é Tem ‘ wich time, or 2:29 a. m., Honolulu time. i 
Tempera-| Sea-level | © 
ture, | Means. Wind. pressures. 
Os 
Fleiss es| fo | a 
t + t § 
| 90 | 62 | or | 800 | ne 4 | 2 80-08 | 20:90) 0-01 
Bocoss 29.94 62 60 78 | 68 58.3) 60 | ne. 42 1 | 30.06 | 29.97) 0.00 
| | [as | 63 | | 10 20:80 | 0.80 0-68 
8. ... 20.84 68 | 65.5576 | 66° | 62.0/ 73 | nne. 8 | 4-7 | 29.98 | 29.84) 0.20 
.0) se. . 78) 0. 
BE cvcce 29.97 | 64 56.5477 | 62 63.5, 82 | w-n. 2 | 7-0 | 29.97 | 29.83, 0.02 
20:90 | 68 | | 55 | 8800166 | | 20 | 1-0 | $0.08 | 29.001 0.00 
29.96 59 57 % | 57 | 57.7\ 75 | w. 1-0 | 2-0 | 30.02 0.00 
15....., 29.99 | 68 61.5177 | 58 | 58.7) 71 | s-n. 1 | 5-0 | 30.02 ay 0.00 
16-.---| 30.05 | 67 58 72 | 65 | 56.3)56 nne. 3-6 | 4-9 | 30.06 | 29.97) 0.00 
17 cccce | 80.05 | 70 62.5174 | 66 | 54.0 58 | ne. 5 | 4-1 | 80.09 | 29.99) 0.00 
18.....| 80.15 | 72 67 79 | 66 | 61.5) 67 | ne. 4 1 | 80.16 | 30.03) 0.08 
19 . 000 | 80.14 64 62 79 | 71 | 63.370 | ne. 3-0 | 8-1 | 30.22 80.08) 0.00 
20....., 30.09 | 65 61.5179 | 62 | 61.0) 72 | w-n. 20 4 | 30.18 | 80.06 0.00 
| 7 sw. - . 94) 0. 
23 .....| 30.09 71 | 65 | 64 | 58.861 | s-se-ne.| 1 | 5-2 | 80.12 | 30.02, 0.00 
24 «6... 80.07 | 64 61.53) 82 | 66 | 62.3 67 | nne. 2 | 2-7 | $0.16 30. 02) 0.00- 
WW ovcee 80.02 | 71 63.5179 | 71 | 60.7 62 | ne. 8 8 | 30.07 | 29.97) 0.00 
2B.. 30.01 | 68 62.5780 | 67 | 60.3) 64 | ne. 8 | 2-5 | 30.07 | 29.97) 0.01 
Means. 29.99 | 66.2 | 61.8 | 77.3 68.9 60.2) 70.0)......... 2.3 | 8.7 | 30.050/29. 938) ... 
De 


Mean temperature for February, 1900 (6+4-2+9) +3=70.5°; nermal is 70.6°. Mean 
pressure for January (9-+ 3) + 2 is 29.991; normal is 29.949. 

*This pressure is as recorded at 1 p. m., Greenwich time. +tThese temperatures 
are observed at 6 a. m., local, or7 ¢ m., Greenwich time. ¢t These values are the 
means of (6+-9+2+4-9)+4. § Beauf scale. 


KITE OBSERVATIONS AT BAYONNE, N. J. 
By the Bayonne Kite Club. 


The secretary of the Bayonne kite corps, under date of 
February 19, submits the accompanying table showing the 
thermometric records and other data accumulaied by the 
corps during the past six months, in continuation of the rec- 
ord published in the MontaHty WeaTHER Review for June, 
1899, p. 251. The columns 12 to 15 here given were compiled 
by the Records Division. The altitudes given in the 5thcolumn 
show a decided gain in the heights from which records are 
obtained. In ascension No. 118 the record for 1,000 feet is 
given hourly beside the record for 2,000 feet made by a sec- 
ond thermometer. This was accomplished by means of the 
kite line transit carrier car. A record was also kept of the 
electrical phenomena on the kite wire. 

The secretary of the club says: 


| | 
| 
| 
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We are using the peseaeee Maley bite with no alteration except in 
method of construction, this type ing more efficient in our hands 
than the box kite, and has the advantage of being more portable. 
a this pap the only loss we have sustained has been the breaking 
away from the main line of one 7-foot kite, and flights have been made 


under all possible conditions, from the blizzard of February 12, 1899, | 


to the sudden thunderstorms of midsummer. 

In order to obtain the greatest 
amount of wire, it has been found that tandem lines should be bunched 
at the top of the main line in what we have termed the “ bouquet” sys- 
tem. If kites are placed at intervals along the main line, the head of 
the line will not attain more than two-thirds the altitude reached by 
‘the bouquet system. Thus with 4,500 feet of wire the bouquet system 
reached an altitude of 2,785 feet. 

For some months we have been using a carrier system on our main 
line. This has been a matter of experiment with us for three years 
hack. By its use, we are now taking records tig hour or half hour 
during ascensions, which is especially interesting for night work. We 
hope thus to take records from sunset to sunrise. In this carrier sys- 
tem, we first establish one line up to the altitude at which we wish to 
work; then a second line is sent up with one or two small kites to about 
300 feet. This second line is attached to the carrier car, which is 
placed on the main wire. This car has two grooved wheels resting on 


ible altitude with the smallest 


‘the wire and two below that are trollies and are held closely to the 


wire from the under side, by means of strong elastic bands. Thus the 
carrier is held to the main wire under all circumstances. The Six’s 
thermometer is then suspended under the car, the trailing line is at- 
tached, and the supplemental kites take the car rapidly up the main 
line with great steadiness. Ina wind of 12 miles per hour we can, 
with one 6-foot towing kite, send a thermometer up 1,000 feet in two 
minutes and can bring the thermometer back for record in about the 
same time. This system is far superior to using halyards since much 
higher altitudes can be attained and there is no depression of the main 
line. Weare using this system for all forms of kite work; thus we 
take a dozen photographic views while one is being taken by the old 
system. 


For records of temperature we will shortly have in the service a 

thermograph designed by Mr. H. Norton Lay, of Bayonne, that will 

ive us a continuous record. It may not be so convenient asa Richard, 
t can be constructed for one-tenth the cost. 


Our work is done in a suburban city that is vee building up, and 
large vacant lots are not so easily secured. e are on the end of a 
peninsula and our kites are as often over water as over land; northerl 
winds and 5,000 feet of wire let out will place our kites across the Kill 
Van Kull and over Staten Island. 


TaBie 1.—Kite ascensions made at Bergen Point, Bayonne, N. J., by the Bayonne kite corps. 


Ascension. | Kite record. Local conditions. New York _ Average daily temper- 
| | | ‘oint (Bayonne) 
P.M. | | Temperature. Temperature. _ Temperature. | station.* 
Begin-| End- Begin- End- rec- Veloc- Same Secon 
5 Began. me] | Max. Min. ning. | ing. _ ining. ing. | tion. | ity. day. day. | day. 
| 
1 | 2 7 8-| 9 10 3 | | 6 | 6 | 18 
H.M.| H.M.| Fet. ° ° ° Mie.| | ° 
91 | July 15,1809 ......... 8 9 400" 73 74 73 73 sw. Cloud 74 73 8. 40 7? | 
92 July 22, 1899 12; 9 20) 600 73 68 73 71 | ne. Partly cloudy 74 72 «ne. 20 83.5 60.5 66 
August 12, 1890 ..... 8 9 | 1,124) 71 69 71 68 se. Cloudy 73 se. 9 73 73.5 70 
| August 19,1899 ..... 8 0 918 75 74 75 74 ne. Cloudy 74 72 e. 4 75.5 7% | «(81.5 
% | August 28, In ...... 815,94) 0 66 61 66 62  nne. Clear. | @ 69 se. 8 | 70.5; 69 70.5 
| September 7, 1809... 8 35/10 00) 1,850 65 58 65 60 se. Clear. 66 65s. 15 64 74 
9 September 9.1899.... 8 45/10 30, 1.580 69 66 69 67 | nw. Clear. 71 70 n. 7 | | 6 
98 | September 13,1899... 8 9 50 1,652 62 58 62 60 nw Clear 64 63 Ww. 7| 6.5| 57.5) 
| September 14,1809... 9 05/10 15 1,080 53/56 nw Clear 57 11 87.5 
100 September 15,1809... 8 37 16) 1,100 59 53 59 Clear. 64 62 ¢. | @ 63 
101 September 16,1899... 8 2/10 30 1,791 58 52 | 58 55 | se. Partly cloudy. 62 8. 9 60 63 | 65.5 
102 | September 25,1899... 8 9 1,005 70 70 69 se. Cloudy. 69 69 se. 25 70 69 
108 | October 4, 1899....... 8 8/10 12 1,088 51 sw. Clear. 56 54 sw. 8 & | 
104 October 7, 1809....... 8 2/10 16 53 53 nw. Clear. 57 ne. 10; 365 | 55.5 
October 16, 1899...... 8 9 1,350) 59 51 59 57 sone. Cloudy. 62 62 e. 10) 60 64.5 72 
106 | October 25, 1899...... 60 57 60 50 sw. Partly cloudy. 63 sw. 8 61 
107 =Ovtober 28, 1899...... 9w 500 66 65 66 66 ssw. Cloudy. 64 64 sos. 19 62.5 63 54.5 
108 | November 7, 1890.... 3 30; 4 10 250" 55 55 wsw- ear. 52 Ww. 8 45 48.5 51 
109 | November 14, 1899... 8 30) 9 30 550" 33 33 one. Cloudy (rain). 36 35 «ne. 2 «68.500 498.5 
110 | November 1649... 8 15; 9 35 640 40 37 40 39 Clear. 41 39 13 42.5, 47.5 
lll November 22, 1899... 8 9 890 52 49 52 sw. Cloudy. 53 onw. 13 47.5 5.5 42 
112 | November 2, 1899... 8 12/10 06 2.100 | 43 36 43 41 | sw. _ Partly cloudy. 46 5 8. 9 #2 | & 47.5 
118 December 2, 1509.... 9 10 2 41 41 41 39° owsw. Clear. 45 4 Ww. 8 44.5 40.5 
114 December 11, 1899... 8 35/10 2 1,975 4s 51 w.byn. Partly cloudy. 34 5O 57.5 47.5 
115 | December 14, 1899... 8 25 | 9 680 40 37 40 39 | s. Partly cloudy. 41 41 e. 122 688.50 
116 December 15, 1809... 8 9 55 575 30 30 29 nw. Clear. 7 nw. | 30089 28.5 33.5 
117 December 18, 1800... 8 15) 9 35 TH 40 87 40 39 | sse. | Cloudy 44 45 8. 6 40 7 38.5 
118 December 19, 1809... 7 30/12 2,000 | 41 80 41 3% loudy 37 w. 27 38.5 39 
119 Mrcember 2, 1899... 8 42/10 0 500 45 44 44 44 sse. Cloudy. 45° 45° e. } 18. 41 50.5 29.5 
\|.ecember 27, 1899 8 9 1,010 | 26 22 26 wsw. Cloudy (snow). 26 ow. 13 55 | 22.5 
121 | December 30, 1899... 8 2 | 10 50 2, 097 | 12 7 12 10 nw Clear. 12 | 122 nw. 6 8618 15 21.5 


* The only ascensions where cord was used; piano wire used for all others. 
W. Hotechkins. Approximated. 


» Carrier car used; two thermometers.  *Midnight. ¢A.M. Mr. Willard 


The temperatures and winds at New York are furnished by Prof. A. J. Henry from continuous registers by Weather Bureau instruments at elevations of 120 and 360 


feet, respectively, above sea level. 


NOTES BY THE EDITOR. 


CLIMATOLOGY OF ST. KITTS. 


In the article on the above subject by Mr. William H. 
Alexander, published in the Monraty WeartHer Review, 


Annual Summary, 1899, page 583, the mean temperatures: 


and pressures are given without special information as to 
the hours of observation. In reply to a letter of inquiry 
from the Editor, Mr. Alexander reports as follows: 

Local time was used throughout, but the hours varied. That is, the 


huurs of observation were the same during the year, but were not the 


same for all the years. To be more specific: 


| In 1856 the barometer was read at 10 a. m. and the thermometer at 
8a. m., 12 noon, and 4 p.m. In getting the mean barometer the 10 
o’clock readings were added and divided by the number of days in 
‘the month. The temperature mean was obtained by adding the 8 a. 
/m. and the 4 p. m. readings and dividing the sum by twice the number 
of days inthe month. The noon reading was ignored. . 
_ In 1857 the barometer was read at 10 a. m. and the mean obtained 
as explained above. Only the maximum and minimum temperatures 
_were recorded during this year, and the mean was obtained by divi- 
ding by two the sum of the mean maximum and the mean minimum. 
From 1858 to 1867, inclusive, the barometer and thermometer were 
read at the same hours, viz, 8 a. m., 12 noon, and4p.m. The means 
_were obtained as explained under 1856 relative to temperature mean. 
In 1868 the barometer and thermometer were read at 10 a. m. and 2 
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. m., and the means were obtained by dividing the sum of the read- 
ngs by twice the number of days in the month. 
n 1869-1882, inclusive, both instruments were read at 9 a. m. and 2 
p. m., and the mean obtained as just explained. 
In 1892-93-94 readings were made at 10 a. m. and 3 p. m., and means 
obtained in the same manner as from the 9 a. m. and 2 p. m. readings. 
In 1895-96-97 and to August, 1898, the readings were made at 9 a. m. 
and 3 p. m., and the means obtained as above explained. Subsequent 
readings were those of the United States Waatbar Bureau, and the 
time is known. 
In regard to the hours nena in the text, viz, 9 a. m. and 4 p. m. 
I will say that at the time I wrote I thought that those hours would 
give a good average temperature, but it now appears that 4 p. m. was 
a little too late; perhaps it would be more nearly correct to say 9 a. 


m. and 3 p. m. 


METEOROLOGY IN ECUADOR. 


A letter from the Director of the Meteorological Observa- 
tory of the National College, San Vincente of Guayas, located 
at Guayaquil, Ecuador, informs Professor Moore that on No- 
vember 27, 1899, the college observatory and printing office 
were totally destroyed by fire. Therefore, for the present the 
ange come of the monthly bulletin of the observatory must 

interrupted. The new buildings are already in process 
of construction and will be occupied even before they are 
finished, so that both the observations and the bulletin will 
be resumed as soon as possible. 

The Chief of the Weather Bureau expresses to the director 
his sympathy in this great loss and his admiration of the 
energy with which the damage is being repaired. 


LECTURES AT FARMERS’ INSTITUTES. 


On February 21, Mr. Frank P. Chaffee, Section Director at 
Montgomery, Ala., by authority of the Chief of the Weather 
Bureau, attended the Negro Farmers’ Conference held under 
the auspices of the Institute at Tuskegee, Ala. According 
to Mr. Chaffee’s report it is estimated that fully 3,000 people 
attended the meeting, of whom about 800 were farmers, and 
many were owners of large tracts of land. They were 
mostly from Alabama, but twenty other States were repre- 
sented, and Mr. Chaffee adds that “the meeting was one of 
the most enthusiastic and beneficial of its kind I have ever 
attended.” Prof. Booker T. Washington presided over the 
Conference, and many topics of interest to the farmer were 
discussed. Professor Washington, after alluding to the good 
work the Weather Bureau is doing for the agricultural inter- 
ests, and expressing his appreciation of the courtesy of the 
Chief of the Bureau in allowing one of its officials to attend 
the meeting, introduced Mr. Chaffee, who delivered an ad- 
dress, in the course of which he said: 


It is Professor Moore’s special desire that the Weather Bureau shall 
be made of the greatest practical benefit to the farmers, and he has, 
therefore, delegated me to come here to explain some of the ways in 
which this can be done. [f there is any one class on which the coun- 
try depends for its prosperity more than another, it is the farmer and 
planter—not the man of antiquated ideas and methods, who plants 
corn year after year on the same ground, merely because his father and 
his father’s father did so, but the up-to-date, progressive farmer who 
diversifies his crops, and exercises the same degree of intelligence in 
his business as does the merchant, the mechanic, or any other worker. 
It is only in recent years that this branch of industry has commanded 
so much attention from the thinkers of the country, and only within 
the last decade that it has been the focus of so much intelligent 
thought. 

The work of the Agricultural Department is so broad as to embrace 
every line of scientific research which can be made of practical benefit 
to the farmers. Some of its specialists analyze the soil, and determine 
what plant life is best adapted to it. Others investigate the storage of 

und-water, the most economical methods of irrigation, the methods 
for reventing the spread of cattle diseases, and everything pertaining 
to the improvement of live stock. The Department also has its agents 
searching every where for new varieties of plants and seeds which can 


‘be domesticated with advantage and profit, while its thorough system 


10——3 


of experiment stations brings before the farmer object lessons in the 
practical use of the intelligence thus accumulated. 

You are all aware of the importance of knowing at some critical time 
in your work just what the weather will be to-morrow. To tell you this 
is the specific purpose of the Weather Bureau, and when it has spent 
money—your to place this intelligence before you, and you do 
not use it, then the loss and the blame are yours. If it be true, as 
claimed, that the farmers of the North and West are more successful 
than the farmers of the South, it is certainly not because their soil is 
any more fertile or their climate any more favorable. It is true, how- 
ever, that they keep in intelligent touch with every source of informa- 
tion and are specially attentive to the forecasts and warnings of the 
Weather Bureau. A farming community in the Ohio Valley without 
the daily weather forecasts is almost unknown. 

While it is true that occasionally the forecasts are not verified, still 
they are certainly the best obtainable information on the subject. 
Should you one time in ten prepare for a cold wave or frost that does 
not come, the very small expense thus incurred will be offset a thou- 
sand fold by the benefit derived from the other nine warnings. These 
forecasts are not the vague guessing of any benighted soothsayer or 
astrologer, but are the result of intelligent and prolonged scientific 
research and experience in correlating the daily weather changes of 
this country. In order that you ry | appreciate the thorough system 
by which the forecasts are brought directly to your haowlelen, pro- 

to briefly review the manner in which the Weather Bureau collects 
its reports and makes and distributes its forecasts and warnings. 


Mr. Chaffee then outlined in plain language the work of 
the Bureau as to distribution and instrumental equipment 
of stations, the complete system of collecting telegraphic 
reports, how the reports are charted and the forecasts of 
storms, cold waves, etc., made, and the method of quickly 
placing the information before the public. He explained the 
great benefit the recent flood warnings of the Bureau were 
to the farmers along the Alabama and Coosa rivers, and 
dwelt upon some of the best means of protecting crops from 
frosts. All were advised when they returned home to inquire 
for the daily forecasts that should be received at their post- 
offices, and that they will be furnished if the postmaster ap- 
plies for them. Attention was directed to the value of the 
weekly climate and crop bulletins, the value of the work of the 
voluntary observers, and the importance of Weather Bureau 
records in cases where suit is brought for damage done by 
the weather. 


On February 6, Mr. Charles E. Linney, Section Director for 
Illinois, delivered an address at Geneva, Ill., before the 
Farmers’ Institute of Kane County, on the Weather Bureau 
and its work with special reference to agricultural conditions. 
By means of three large weather maps he showed the pro- 
gress of storms, the methods of forecasting and by special 
maps for Illinois showed the location and number of volun- 
tary observers ahd forecast displaymen. After talking thirty 
minutes he invited questions from the audience and the queries 
occupied about twenty minutes more. Some of those in the 
audience came to talk personally with Mr. Linney after the 
address was over. Many of these were voluntary observers 
and solicited special instructions relative to their instruments 
and records. Mr. Linney was followed by Mr. James Riley, 
of Thornton, Ind., with an address on culture of corn. e 
prefaced his remarks with a splendid indorsement of the 
work of the Bureau, giving half a dozen instances in which 
he had made valuable saving of time, seed, and crops by the 
use of the Weather Bureau forecasts. 


A CHANGS AT KEW OBSERVATORY. 


A circular, signed by R. T. Glazebrook, has been received 
by the Chief of the Weather Bureau announcing that the 
Kew Observatory, which has been famous in science for a 
hundred years, is to be hereafter known as the National 
Physical Laboratory, old Deer Park, Richmond, Surrey, Eng- 
land. At the request, and with the support of Her Majesty’s 
Government, the National Physical Laboratory has been es- 


| | | 
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tablished and the Royal Society of London has appoinced an 
executive committee to manageit. The Kew Observatory and 
its work has been transferred to this new committee and the 
old Kew Observatory committee has terminated its existence. 
The chairman of the new executive committee is to be the 

resident of the Royal Society ex officio. The vice chairman is 
Lord Rayleigh ; other members of the committee represent the 
board of trade, the royal society, the Kew committee, the in- 


stitutes of civil, mechanical, and electrical engineers, the iron 
and steel institute, the society of chemical industry, and the 
institute of naval architects. 
The executive committee will continue and extend the 
work hitherto carried on at the Kew Observatory. Dr. Chree, 
the recent superintendent, and all the other members of the 
observatory staff will continue to serve under the the new 
committee. Prof. R. T. Glazebrook will be the director of 
the National Physical Laboratory. Arrangements will be 
made for the publication of the results of work done at this 
laboratory and exchanges of publications are invited. 


THE LONDON METEOROLOGICAL OFFICE. 


We copy the following from Nature of February 28, 1900: 


On the 28th of February Mr. Robert H. Scott will retire from the 
t of Secretary to the Meteorological Council. Atthe end of the year 
899 Mr. Scott had completed thirty-three years of service in the 
Meteorological Office, and for the last twenty-five years has acted as 
secretary of the Internaticnal Meteorolog 
ary position, we understand, he will continue to hold until the next 
meeting of that committee in September. Mr. W. N. Shaw, F. R.&., 
Fellow of Emmanuel College, Cambridge, and hitherto Assistant Direc- 
tor of the Cavendish Laboratory and lecturer in physics in the Univer- 
sity of Cambridge, has been appointed as successor to Mr. Scott. Mr. 
Shaw has been a member of the Meteorol 
1897, and will continue to hold that position in addition to that of sec- 
retary. 


The oe of Mr. Shaw as Secretary of the Meteoro- 
logical Council and Superintendent of the Meteorological 
Office at London will be recognized by every one as demon- 
strating the high position meteorol has at last attained 
among the sciences cultivated in England. For a long time 
it has, we fear, been at the bottom of the list. Many a time 
we have been assured that its problems were too difficult for 
the analyst, and its relations with agriculture and mercan- 
tile affairs too intimate to free it from the sordid everyday 
relations that characterize business rather than science. But 
when now we see the finest physical laboratory of the nation 
relinquish its distinguished assistant director and encourage 
him to devote his energies to this most difficult branch of 
experimental and theoretical physics, we at once realize that 
under his guidance meteorology is certain to assume no sec- 
ond rank in England. The brilliant discoveries that have 
been made in the departments of chemistry and electricity 
have, for a generation past, given those branches of science a 
halo whose glory may have temporarily blinded young stu- 
dents to the attractiveness and importance of other branches, 
but we hope that a reaction has now set in, and that Eng- 
land’s best talent will be devoted to the comprehensive study 
of the atmosphere. Many of the details have, indeed, been 
developed by Mr. Shaw’s associates at Cambridge, by such 
men as Stokes and Maxwell, Forsyth, Darwin, Thomson, De- 
war, Glazebrook, Larmor, Love, and Glaisher, but it now re- 


ical Committee, which honor- 


mains for him to combine all in one general work on the 
mechanics and — of the atmosphere, as the special 
work of the London Meteorological Office. 


MAXIMUM PRESSURE OF WIND. 


A correspondent inquires whether any steps have been taken 
to record the maximum pressures of the wind and adds that 
5-minute or 1-minute velocities do not determine the dam- 
aging force of the wind, which is a matter of a few seconds. 
We believe that it is now generally well recognized that the 
pressure of the wind and the damage it does depends not only 


on the velocity of the wind but on the shape of the obstacle 


against which it strikes. Gages for the measurement of pres- 
sure have, indeed, been devised and used for a century past, 
but their records do not give any satisfactory information as 
to the pressure against some other object located even a few 
yards away. In general, it would lead to great error if we 
should attempt to apply the pressure recorded at one spot to 
explain the damage done at another spot. To be sure, even 
the records of wind velocity are local and unsatisfactory, so 
that we can not apply them to the explanation of the damage 
done at some adjacent locality; but the pressure gages are 
even less reliable than the velocity gages; therefore it is that 
the Weather Bureau confines its work to the measurement of 


velocity by means of the Robinson anemometer. 


If one wishes to know the pressure that produced damage 
in a specific case, he must experiment and calculate for that 
case specifically. No general apparatus, such as a square or 
circular pressure plate or spherical ball, can have any close 
bearing upon the problem. The pressure of the wind is a 


ogical Council since May, | question in engineering and not in meteorology. 


GEORGE JAMES SYMONS. 


The sudden death of Mr. Symons on March 10, as the re- 
sult of a stroke of paralysis on the evening of February 14, 
will be felt as a loss in meteorological circles wherever the 
science is cultivated. Mr. Symons was born August 6, 1538, 
and became interested in meteorological work asa lad. He 
served for a few years under Admiral Fitzroy in the meteoro- 
logical department of the Board of Trade. In 1857 he started 
an organization for observing and recording thunderstorms 
and soon after began his great work on British rainfall. The 
first annual volume of the rainfall series contained records 
from 168 stations, for the year 1860, and the fortieth volume, 
which will soon be issued, will have about 3,500. In 1866 he 
began the publication of the Meteorological Magazine which 
still continues as supplementary to his British Rainfall. 
He was a very active member of all the British and foreign 
societies interested in meteorology. His library was exten- 
sive, and his contributions to the biblidgraphy of meteorology 
form a large fraction of the titles contained in the biblio- 
graphy published by the Signal Service. His great kindness 
and genial personality were known everywhere; he had the 
power of drawing around him a vast number of friends. 

His devotion to meteorology is emphasized by the fact 
that his whole fortune has been left in trust to secure the con- 
tinuation of British Rainfall in perpetuity and the respon- 
sibility for this work will now rest on Mr. H. Sowerby 
Wallis. 
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THE WEATHER 


OF THE MONTH. 


By Aurrep J. Henry, Professor of Meteorology. 


GENERAL CHARACTERISTICS. 


A wintry month, with much boisterous weather, yet not so 
severe as the corresponding month a year ago. There were a 
number of alternating periods of fair and stormy weather, 
and many marked temperature changes. In New England 
the heavy rains of the 13th relieved a rather severe and pro- 
longed drought and caused the rivers and small streams to 
pass to a flood stage within a very short time. 


ern States. The temperature changes were very great, falls 
of 50° in less than twenty-four hours, accompanied by high 
winds and driving snow, were experiencéd in the front of the 
cold wave in many localities. 

In Canada.—Prof. R. F. Stupart says: 


Temperature was above average in British Columbia, Quebec, the 
Maritime Provinces and the extreme eastern portion of Ontario, and 
below everywhereelse. The greatest departure above average occurred 
in Cape Breton and Prince Edward Island, amounting to 7°, and the 
largest deficiency was reported at Prince Albert, amounting to 8°. In 
Manitoba, Winni was 5° below average, while in northern Ontario 
Port Arthur was 5° below, and in southern Ontario, Port Stanley was 3° 


below. 
A cold wave of considerable severity moved southeastward ret Average temperatures and departures from the normal. 
from the northeastern Rocky Mountain slope on the 15th, = 
reaching the Florida Peninsula on the morning of the 18th $8 | “tures 
and Cuba and Puerto Rico on the 19th and 20th. The mini- &3 current | ‘month. a. January! 
mum temperatures of the month in the South Atlantic and m 
Gulf States were recorded during the progress of the cold|_ 
About the average amount of snow fell, except in California Hast Gulf... 49.4 - 5.1 6.1 8.0 
and the southwestern part of the Plateau region. Lower Lake and Tennessee... 
PRESSURE. Northern Slope 7 19.5|. —1.8 11.8 5.9 
Middle Slope 6 80.8) —2.0 6.8 8.4 
The distribution of monthly mean pressure is graphically | Southern Plateau 
shown on Chart IV, and the numerical values are given in 
Tables I and II. North Pacific..................- 9 42.0 8.4 7.9 4.0 
Mean pressure for the current month was below normal in | Middle Pacific 
the Lake region and thence southwesterly to Arizona. It 
was above normal in the upper Missouri Valley and thence 
westerly to the Pacific coast. Compared with the preceding ro 
month, mean pressure decreased from 0.1 inch and over in PRECIPITATION. 


the central Rocky Mountain region to about 0.05 inch on the 
Atlantic coast. In this connection it should be noted that 
the majority of low area storms originated in the Southwest 
and passed out of the country by way of the Lake region. 
The dearth of north Pacific storms, especially those which 
move along the northern circuit across the Lake region, was 


rather unusual. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown 
on Chart VI. 

A much colder month than the one immediately preceding, 
yet not so cold as February, 1899. 

In the interior of the country and on the south Atlantic 
and Gulf coasts temperature was markedly below normal, 
the average daily deficiency in some districts being as much 
as 6°. West of the Rocky Mountains and in New England 
temperature was from 2° to 4° above normal. The cold wave 
of the 15-19th carried the line of freezing temperature to 
the lower third of the Peninsula of Florida on the 19th and 
brought the coldest weather of the month to Cuba and Puerto 
Rico. The temperature at Santiago de Cuba fell to 58° on the 
19th, and snow fell on the mounfains 10 miles distant. The 
lowest minimum temperatures registered at Weather Bureau 
stations in Cuba was 49° at Puerto Principe on the 20th and 
Cienfuegos on the 26th. 

The cold wave of the 6—8th, although not so widespread 


Precipitation was above the average in eleven of the twenty- 
one geographic districts, about average in four and below 
average in the remainder. The month as a whole may be 
classed as a wet one, except in California and portions of the 
Ohio and lower Mississippi valleys. Precipitation was greatly 
in excess of the normal in New England, where destructive 
floods occurred on the 13th and 14th, and in northwestern 
Georgia and eastern Alabama. The drought in southern 
California, reported in the preceding month, continues and 
threatens to become serious. 

The amount and distribution of snowfall is shown by tables 
and charts at the end of this Review. Generally there was 
not as much snow as during the corresponding month a year 
ago. The deficit was most marked in the Plateau region and 
on the Pacific coast. The Upper Peninsula of Michigan and 
Wisconsin also received less snow, on the average, than fell 
in eastern Kansas and northern Missouri. 

At the end of the month there was a good covering of snow 
on the ground in central and eastern Kansas, central Iowa, 
Missouri, northern Illinois, Michigan, northern Indiana, 
northern New York, and in Maine, New Hampshire, and Ver- 
mont. The lowlands and valleys of the Plateau region were 
rather destitute of snow for the season of the year. 

In Canada.—Professor Stupart says: 

Precipitation was below average throughout British Columbia, but 


elsewhere over the Dominion it was above average, onteet along the 
north shore of Lake Superior, and locally in the Northwes Territories 
and Manitoba. In many portions of Ontario, Quebec, and the Mari- 
time Provinces the aver amount was exceeded by from 2 to 3 


as that of the 15-19th, was quite severe in the Northwest-|inches. In British Columbia and the Maritime Provinces the precipi- 


Fesruary, 1900 


tation was largely rain, but in the other te ay of Canada it was 
ony snow, several of the falls being decidedly heavy. On the last 
day of the month over the greater portion of Ontario the depth of 
snow on the ground was from 20 to 26 inches, and in Quebec and 
northern New Brunswick it was from 20 to 30 inches. Owing, how- 
ever, to the heavy snowstorm which was in progress, the amount of 
snow on the ground on the 28th was considerably increased on March 
1 over eastern Ontario and in Quebec. In the Qu’Appelle Valley the 
snow was 24 inches deep, but inthe Territories and Manitoba, gene ally, 
it was from 2 to 14 inches in depth. 


The total depth of snow for the month, and the amount on 
the ground at the end of the month are shown by Charts 
No. VIII and IX, respectively, and the numerical values ap- 


pear in Table II. 
Average precipitation and departures from the normal. 
| Average. Departure. 
bd 
Districts. = Accumu- 
Current Current lated 
s month. no month. since 
Jan.1. 
‘ Inches. Inches. | Inches. 
10 5.77 162 2.2 +2.6 
Middle Atlantic..... 2 3.04 118 —0.4 
South Atlantic 10 4.38 116 —0.3 
lorida 7 8.55 125 .7 
Bast Gulf... 7 7.65 165 +3.0 7 
Ohio Valley and Tennessee............ 12 3.83 91 —0.4 —2.0 
Upper Lake 9 2.26 122 +0.4 —0.3 
Missouri 10 1.68 1 3 —0.3 
Northern Slope 7 0.72 138 2 —0.4 
Middle SlOpe 6 1.00 125 .2 —0.4 
Southern SlOPe 6 0.55 58 —0.4 —1.0 
Southern Plateau ...... 18 0.32 | 31 —0.7 
Middle Platead 0.96 76 —1,1 
Northern Plateat........ 10 1.30 98 —0.1 —1.1 
North 9 4.04 —0.7 
Middle Pacific 5 2.16 52 —2.0 —2.6 
4 007 8 —2.6 —4.0 
HAIL. 


The following are the dates on which hail fell in the| [0 


respective States: 

Alabama, 29. Arizona, 7, 19. Arkansas, 4, 20, 21, 28. 
California, 4, 11, 18. Florida, 4. Georgia, 21. Idaho, 22. 
Illinois, 83. Indian Territory, 7,27. Kentucky, 21. Louisi- 
ana, 3, 11, 24, 26, 27, 28. Mississippi, 16, 20,28. Missouri, 
8,4. New Mexico, 7,15. Oklahoma, 27. Oregon, 2, 6, 7, 8, 
10, 11, 18, 14, 18, 19. South Carolina, 21. Tennessee, 8. 
Texas, 23, 27,28. Washington, 5, 6, 12, 21, 28. 


The following are the dates on which sleet fell in the 
respective States: 

Alabama, 16, 24, 25. Arkansas, 10, 15, 16, 24, 28. Colo- 
rado, 6, 11, 18,23. Connecticut, 25. Delaware,10. Georgia, 
8, 26, 28. Idaho, 11, 21,22. Illinois, 3, 4, 23, 27, 28. In- 
diana, 3, 4, 8, 27, 28. Iowa, 3, 4, 7, 8, 14,21. Kansas, 4, 7, 
8, 12, 15, 25, 27. Kentucky, 21, 28. Louisiana, 8, 16, 19. 
Maine, 4, 5, 9, 12, 13, 22, 23, 25. Maryland, 6, 20, 21, 22, 24, 
25, 28. Massachusetts, 4, 5, 8,9, 22, 24,25. Michigan, 4, 7, 
9, 18,21. Minnesota, 22. Mississippi, 10, 24,28. Missouri, 
3, 4, 7, 8, 14, 15, 22, 23, 26, 27, 28. Montana, 4, 9, 11, 20, 22, 
26. Nebraska, 3, 4, 7, 23,25. Nevada, 14,22. New Hamp- 
shire, 5,21, 22, 24, 25,26. New Jersey, 6,24. New York, 5, 
18, 21, 22, 23, 24, 28. North Carolina, 9, 10,11, 16, 17, 18, 21, 
24, 25, 28. North Dakota, 22. Ohio, 3, 4, 21, 22, 24, 28. Ore- 

n, 6, 7, 18, 14, 20. Pennsylvania, 4,5, 9, 21, 22,28. South 

arolina, 10,17,28. Tennessee, 4, 10, 15, 16, 22, 24,27. Texas, 
11. Utah, 21, 22,26. Vermont, 4, 17, 22, 25, 27,28. Vir- 
ginia, 6, 10, 11, 16, 22, 24, 25, 28. Washington, 2, 6, 12, 14, 


18, 20, 21,27. West Virginia, 4, 5, 12, 21, 22, 23, 24, 27, 28. 
Wisconsin, 5, 7, 8, 22, 24. 


— 
HUMIDITY. 
Average relative humidity and departures from the normal. 

Districts. 3 i Districts. ae 

| < | 

74| —1 Missouri Valley...... ..... 74 —3 
Middle Atlantic............. 73 — 1) Northern Slope... ........ 74 +5 
South Atlantic 74 — 4) Middle Slope ..............- 66 0 
Florida Peninsula .......... — 1 | Southern Slo 59 —11 
cess 73 — 5 | Southern Plateau .......... 83 
70 — 8) Middle Plateau ... ........ 52 —10 
Ohio Valley and Tennessee. 76 + 2) Northern Plateau.......... 74 —4 
78 — 2 | North Pacific Coast........ 83 
Upper 84 +8 | Middle Pacific Coast....... 76 0 
North Dakota ... 78 — 8) South Pacific Coast ........ 69 —2 
pper Mississippi ........... | +8 


| 
| 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 


Average cloudiness and departures from the normal. 
omens 

ew England 6.0 .5 | Missouri Valley ..... ...... 5.8 4 
Middle Atlantic............ 5.9 .8 || Northern Slope ..... ..... 6.0 1.2 
South Atlantic...... 5.8 .5 | Middle Slope..........-.... 4.7 +0.3 
Florida Peninsula .........-. 4.8 133 | Southern Slope ....... .... 4.0 —0.8 
Binet cece 5.6 .1 Southern Plateau..... .... 2.3 —0.7 
West Gulf 5.4, —0.4 Middle Plateau ............ 5.5 7 
Ohio Valley and Tennessee. 6.9 ry! Northern Plateau.......... 7.1 4 
wer Lake ......6-....se00+ 7.2 .4 North Pacific Coast....... 7.6 6 
Upper Lake ..........-eseeee 6.2, —0.1 | Middle Pacific Coast....... 5.0 2 
North Dakota ......... 5.5 South Pacific Coast........ 2.9; —1.2 

Upper Mississippi... .....-.- 5.9 
WIND. 


The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 
ground. 


Following are the velocities of 50 miles and over per hour 
registered during the month: 
Maximum wind velocities. 
i 
> 
| 3 | 
> | | > 
| 
Abilene, 20 +58 w. El Paso, Tex......... .| 19 | 55 | sw. 
Amarillo, Tex .........- @ n. | Hatteras, N. C......... w. 
DO. 8| | Havre, Mont... .......| 54 | ne. 
23 60 n. Independence,Cal... % 66° 8. 
27 60 Indianapolis, Ind...... | 54) sw. 
Block Island, R.I...... 18 68/n. | Jacksonville, Fla ..... | 28) 
Buffalo, N. ... 65 w. MountTamalpais,Cal. 7 n. 
Carson City, Nev....... 14, 60 w. | Nantucket, Mass...... 59/n. 
Cheyenne, Wyo......... 11 «51 w. New York, N. Y...... | 
Chicago, Ill 70 sw. Norfolk, Va............ | 52 se. 
23 ne. Oswego, N.Y .... 2 se. 
Cleveland, Ohio .... ... 9, 54 Ww. | St. Louis, Mo.......... | sw. 
| 57 w. | SaltLakeCity,Utah.. 6 60 n. 
DO w. | Sioux City, Iowa ...... | nw. 
Denver, Colo .......... ; it 53 nw.| Winnemucca, Nev .... 6 6) w. 
Duluth, Minn........-- 8| 54 nw. | Woods Hole, Mass..... 18 nw. 
Eastport, Me...........- 18 ne. | 
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ATMOSPHERIC ELECTRICITY. Reports were most numerous from: Louisiana, 84; Missis- 
sippi, 53; Arkansas, 52. 

Numerical statistics relative to auroras and thunderstorms, Awroras.—The evenings on which bright moonlight must 
are given in Table VII, which shows the number of stations have interfered with observations of faint auroras are as- 
from which meteorological reports were received, and the sumed to be the four preceding and following the date of full 
number of such stations reporting thunderstorms (T) and moon, viz, 9th to 17th. 
auroras (A) in each State and on each day of the month, Reports were most numerous from Illinois, Montana, and 


| 


Ohio, 3. 
understorms.—Reports of 703 thunderstorms were re- Jn Canada.— Auroras were reported as follows: Minnedosa, 


ceived during the current month as against 708 in 1899 and 3d, 5th, 9th, 10th, 21st, 27th; Qu’Appelle,4th; Medicine Hat, 

266 during the preceding month. 20th, 21st; Swift Current, 4th; Battleford, 3d, 5th, 22d, 
The dates on which the number of thunderstorms for the 25th. 

whole country were most numerous were: 8th, 97; 24th, 85; A thunderstorm was reported from Hamilton, Bermuda, 


21st, 69; 7th, 62. ‘on the 23d. 


DESCRIPTION OF TABLES AND CHARTS. 


By A.trrep J. Henry, Professor of Meteorology. 


For description of tables and charts see page 26 of Review for January, 1900. 
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TABLE 1.—Climatologweal data for We 
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Brid HE 


Clanton 


Bufaulaa 


Fort OBIE 
Gadseden 
Goodwater .. 

Greensboro. 
Hamilton.......- 


Healing 8 
Highland Home.. 
Livingston a. ... 
Livingston d...... 


Lock No. 
Madison Station .......-. 
Maplegrove «... 


Mount Willing .........- 


New 
Newburg eas 
Newton ....-. © 


Prattville .......... 
Pushmataha............- 
Riverton... 


A 
Allaire Ranch....... 
Arivaca .........+.- 
Arizona Canal Co. Dam 
Benson*!......... 


Camp Creek............. 
Casaurande*?... ....... 


Fort Huachuca. 
Fort Mohave... 


Holbrook 
Ingleside .... 
cece 
Maricopa *! ............. 
Mount Huachuca ....... 
Music Mountain .... . 
Natural Bridge .......... ..... 
eves 
le ..... esvececes 
Pantano®! .......... 
Peoria ....... 
Phemix ....... 
Pinal 
Russellville ............. 
San Simon*'...... 
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| Amity . 
| Arkadelphia ............ 71 
Batesville .......... 
anchard ngs...... 
| Brinkley. 
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233 
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8882" 
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Arizona—Cont'd 
Si verking ..... 
Snowflake... 58 
Straw oe 65 
Supai........ 74 
Texas Hill*'... 87 
78 
73 

alnutgrove............ 
OF 


El ° 
|| Fayetteville.. .......... 65 
Hardy ..... 65 
|| Helena 70 
| Hot Springs d..... 
onesboro 71 
Keesees 62 
cool 
Luna Landing..........-| 73 
Lutherville 65 
| 
| Mariana 70 
Marvell ..........++ 70 
| Mossville 60 
| Mount Nebo. es 
ny 
OWPOTE 
Newport d 71 
Newportc 74 
Oregon .. 66 
Osceola. 69 
Ozark .... 
Pinebluff ......... 71 
Pocahontas 69 
Prescott coe] 
72 
Russellville ....... 67 


Silversprings............ 65 


Spielerville.............. 73 
| Stamps ....... 
Stut 72 
| Texarkana .. ........... 78 


66 
Washington ............. 72 
w 69 


Boca 
Bodie..... ee 51 
Bowman *!........... 63 
Caliente .. 73 
Cape Mendocino L.H.........'. 
| Claremont... ... 
| Coronado. ....... 72 
Craftonville. ....... 83 
Crescent City ........... 61 


Crescent City L.H 


Rain and melted 
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S228: 62 : 
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| Mammoth*!....... 


| Mare Island L. 
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California—Cont’d. 
amaca. 


Fallbrook 
Fordyce Dam..... 
Fort Ross 
Fort Tejon 
Georgetown ...... 
Gilroy Hot Springs......|. 
Gilroy (near)........ 


Grand Island *®......... 


| 
| Humboldt L.H.......... 


Indio*!...... 
Iowa 
Irvine ... 
Jackson. 


King City *! 


Kono Tayee........ 
Lagrange *°%...........+. 
Lankershim.. ........ 

Laporte *!........... 
Las ~~ Ranch ..... 
Lemoncove...... 


Mokelumne 
| Monterio ..... 
| Monterey *! 


Morena.......... easeges 


Mountainview .......- 
Flat. -... 

Nesdles 
Nevada City...... 
Niles*! ....... 


North Bloomfield ....... 
North Ontario........... 
North San Juan*'...... 
Oakland @ 


Palermo 
Palmdale..... 
Paso Robles’...... .... 


Peachland *°...... 


Piedras Blancas L. H... 
Pigeon Point L. H....... 
| Pilot Creek......-... 
Pine Crest....... 
Point Ano Nuevo L. H..'. 
| Point Arena L. H ....... 
| Point Bonita L. H....... , 
Point Conception L.H .. 
Point Firmin L. H....... 
| Point George L. H....... 
Point Hueneme .... 
Point Lobos...... 
Point Loma L.H... ....|. 
Point Montara L.H........ 
Point Pinos L.H .......- 
Point Sur L.H ... ...... 
Pomona (near).........- 
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Maximum. 
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9.0 
1.0 


4.0 


7.0 


8.0 


| 
| Precipita- . | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. ) tion. (Fahrenheit.) tion. 
3 | | zs 
Alabama. ° ° Ins. | Ina. ° | mas, ° Ins. 
Bermuda... 74 0 Deweyville 
Birmingham... .........._70 15 1.8) Drytown 
33 | Durham 
72 15 | East Brother L. H.......|......|.. 
76° 12 T. | Edmanton*®!..... ......) 62) 
ELb@ | Elsimore 95) | 
73 | || Escondido...............| 78 | 
| 
0.5 65 | | 
| | 
68 | 
Grass Valley ........... 
eee Greenville 6 | 3.0 
Camden 70 Healdsburg .............| 78 
| 70 | COBWAY FO 5 76 
70 || TL) — 1) 
75 1.0 2 | 
73 8 3.9 | 58 
69 | .8 2.7 || Kennedy Gold Mine.... | 65 
68 0.3 
Oxa 68 | 1.0 | 6 
80 71 
73 1.0 73 29 | i 
| 24 » 56 2 | 22.9 
. 73 73 34 53.4 
T. | Lick Observatory......., 56| 43.0 
ThOMASVIIE || Lime Point L. | 
75 fi 1.0 | Los Gatos 67 35 49.8 
Union Springs 7% 2. T. ............, 85 | 35 | 50.6 
Uniontown 75 15 | 47 1.1 |] Mamsane 30 51.0} 
Milton (near)*!..........| 68 383 51.0 
| 81) 84) 54.5 
78 | 52.6 
| 68) 36 83.3 | 
| | | 
| 
Champie Camp. ....... RN 67 
Cochise *° | 76 
n Sum paves 
Fort Apache.............| 66 
Fort Grant 74 Witts Springs...... ..... 64 65 
Gilabend *!........... 80 | || Angiola 80 i} | 
1} Bakersfield.............. 73 ) 70 
76 78 40 «59.6 
6.0 
oe ?. _ 2.0 
17.0 
30 5 
6.5 63 43 «51.9 
30.0 
‘ | 87 | 
12. 86 uincy ......... 
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Stations. 
California—Cont’d 
Raymond............ 

Redlands 
Reedly 
Represa 
Riovista ........... 
Riverside....... 
Roe Island L.H........ 


8. E. Farallone L. H .... 
Stanford University .... 
Stockton @ 


Summerdale ..........-.. 


Susanville ... 
Tehama*'.... 
Tejon Ranch 
Thermalito... 
Trinidad L. H.......... 


Truckee*!.............. 


Upperlake..... 


Upper Mattole*!........ 
Vacavillea*'........ 
Voleano Springs*'...... 
Walnutcreek....... 


Breckenridge .......-.-- 


Buenavista........... ose 
ON 
Castlerock ........... ase 
Cheyenne Wells. ....... 
Clearview *! ..........++ 
Springs ° 


000 

Fairview 
Fort Collins ............. 
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Colorado—Cont'd. 


Leadville (near) *i...... 
Lero 


Longs Peak 


Meeker ‘ 
Mitchell ..... 
is 
cos 


45 
T. 55 


Bridgeport ............. 54 
Colchester..... | & 
Falls Village ......... 
Greenfield Hill .........)...... 
Hartford }...... 56 
Hawleyville...........-.. 55 
Lake Konomoc.......... 
Middletown........ 
New London ............ 51 
North Grosvenor Dale... 59 
Norwalk | &6 
Southington... 
Voluntown. 
Wallingford 
Waterbury 


11.5 West Cornwall......... 


| Carrabelle ............ ie 
| Clermont........ 
Dalkeith...... 


| De Funiak 
| Deland . ri 


pe 
Kissimmee 


Lemon 
Macclenny 
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14.0 | West Simsbury....... 
14.8 || Winsted *!.......... 
10.8 | Delaware. 


snow. 


‘Total depth of 


~ 


|| Stephensville*'. 


PS 


SMR SSS SHR SHSSSH SSS SS 


oucoocooo 


Gillsville ..... Me 
Greenbush ............ 
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Stations. 


Florida—Cont’d. 
| Manatee .......... 

Merritt Island ...... 
Middleburg ..... 
ew Smyrna........ 

Nocatee 
Ocala...... 


Orange City.... . 


Orlando ..... 


| Columbus .... 
| 


Jesup...... 
Louisville .. ............ 
| Lumpkin .......... 


Point Peter.............. 


Putnam... 


Washi 


WAYCTOSS. 
| Westpoint.............. 
Idaho. 


Albion......... 
American Falls.. 
| Atlanta........ 
| Blackfoot 
|| Burnside ...... 
| Chesterfield ............. 
Downe 


Marysville ...... ...... 
MOSCOW 
MUPTBY 
Oakley 
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TaB_e II.—Olimatological record of voluntary and other cooperating observere—Continued. 
| 
j Temperature. Precipita- Temperature. | Precipita- Temperature. | Precipita- 
; (Fahrenheit.) | tion. | (Fahrenheit.) tion. (Fabrenheit.) tion. 
|* 
| | | | 
} | 
71 | | La 82 
72 2 | Las Animas ..........+.- | — 8 | 31.8 82 | 
86 | —28 | 21.7 85 | 
75 17.4 83 | 
64 —13 | 25.5 86 
67 | |—9 21.6 88 
| 50 —14 | 25.3 80 
Sacramentoad ..........-| 72 85 | 
Salton 87 | 44) — | St. Andrews ............| 78 
San Bernardino.......... 87 | 40) —28 24.1 St. Francis ..............| 85 
San Jacinto ............+ 84 | St. Francis Barracks... 80 
San Leandro*!.......... 78 Parachute 58, 5 38.0 ees s 8D 
San Mateo*!............ 69 37 | | mere —22 Switzerland *!.......... 81 
74 | 28 || Rockyford...... 67 | —10 | 81.2 Tallahassee .............| 72 
Santa Barbaraa......... 82) 42 Tarpon Springs .......... 84 
Santa Barbara L.H — 9 | 26.6 80) 17 
Bante Clara Salida 85 | —16 | 80.7 Georgia. 
Santa 81 | 52.4 San | 5&4| —17 | 2.9 Adairsville .... ........| 71 8 
Santa Cruz L. Santa Clara*!............ | 29.6 AlDANY 15 
Santa Maria............- 81) 26) 57.9 Saplmero .... | Allentown 72) 
Santa Paula ............| 87) 88 61.1) ee Americus 74 11 
Santa Rosa*!........... 69 87 | 55.2) Athens 9 
| 70 | — 9 | 34-4 | 6 0 
| 384 —30 | 13.8 
68-83 8 31.8 8 
18 2.0 || Vilas | Diamond OF 2) 
| 33 | Wa den 4 —382 17.9 | 72 
Westcliffe ............... 50) —12 | 26.4) 18 
4 8.0 |) 15 | 27.4 | Fort Gaines .............. 74| 16 | 
Tulare .. 84) 80 Connecticut. | Gainesville..............| 70 8 | 
78| 382 Harrison 10 | 
35 Hawkinsville ...........| 75 18 | | 
32) | 18 
73 7 | 18 
Wheatland ..............| 67 33 | 49.0 | W7 14 
Williams *!'..............| 70 89 | 53.8 14 
cove cesess] 43 | 55.4 | or 8) 
Wire Bridge*®...........| 71 2 | 49.8 
Yuba City*®. .... ......| 73) 53.6 69 10 
Colorado. — 5) 79 | 14 
| 40) —27 | 14.3 || ROYMOIAS 
64 | — 9 35.4 4 8.5 Talbotton 75 11 | 4.8/5 
56 —18 | 28.0 7 11.0 Thomasville.............| 16 | 52.7 | 
58 3 | 82.9 ee || TOCCOR 8 |. | 
— 7 | 2.6 trict of Columbia. || Valoma 19 | 51.8%) 
20.2 Recelving Reservoir®*. . | 79 | 15 | 50.6 | 
48 | — 8 | 22.6 | 
59 | —14 | 26.0 | 19 54 
65 4) 34.1 | @ 
60 2 19 
52) | 24 
58 | —23 18 
Fort Morgan ...... —19 Ngs...... 16 
48 | —4| 26.0 |..... || Batero®? 85 
Gleneyrie 29.8 Federal Point............ | 19 . 
Greeley........ 58 | —21 Gainesville ........ 18 | Kootenai 
—10 | IVOFMESS Tr | Lost River ............. 
Lake Moraine...........| 39) —18 M4 30 
| 11—-4 
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Kishwaukee....... 
Knoxville .......... 


Monmouth ....... 


Mount Pulaski 
Mount Vernon ......... ° 
New Burnside .......... 


Wheaton **..... ........ 
Wine 


PRESSE 


Mean. 


. 


Rainand melted 
snow. 


Zs 


Crawfordsville....... yon 


: 


| Fort Wayne............. 


Greencastle ............. 
Greensburg ....... 


Lafayette ............... 
La 


Richmond .......... 


85 


eo 


Vincennes .............. 


Muscogee .... ..... 


= 


Yo 


: 


= 


FS=29 
DOS 


Mean. 


aa 


32 


2 


cooperating observers—Continued. 
| 


Ine lowa—Cont’d. ° ° 
| Centerville. 54 18.6 
| Chariton 52 18.1 
8.2 Charles City. 
26.2 Chillicothe.. 
5.0 Clearlake....... 10.6 
7.0 | ntom........ 49 17.1 
8.0 | Coll Springs ......... 46 15.3 
1.8 Coon Rapids ..... 42 | 15.2 
2.4 | Corning........ 45 17.0 
1.0 | Councif 47 | 17.0 
| Cresco..... 87 8.2 
| 20.4 Cumberland......... 
6.2 Decorah......... 38 11.0 
7.4 Delaware. 40 13.4 
8.5 Denison .. 4 13.4 
25.0. 46 16.8 
1.5 || Diagonal ............. as “4 13.7 
1.6 || 88 11.1 
16.4 || Elkader.a......... 14.7 
24.5 Emmetsb 
5.0 Estherville.............. 
3.0 rfield 
8.4 Fayette 
33.5 Forest City 
Fort Dod 
5.3 Fort Mad 
6.2 || Galva........ 
8.7 | Gilman.......... esee 
10.5 Gladbrook ..... Jove 
4.0 Glenwood ° 49 
5.38 Grand Meadow*!. 38 
4.0 Greene ........ 38 4 
5.5 Greenfield...... 
5.0 | Grinnell 48 16.2 
1.5 Grinnell (near) ......... 43 15.2 
Grundy Center........... 40 12.2 
6.5 | Guthrie Center......... “a | 16.0 
10.8 40 | 12.2 
2.0 43 14.8 
1.5 55 | 17.4 
| @ 16.8 
22.5 | | 13.0 
1.0 Independence............ 38 12.4 
14.0 | Indianola ................ 45 17.8 
17.5 || lowa 48 17.0 
4.0 | Iowa | 389 12.2 
8.0 Keosau 55 | | 20.8 
Knoxville ............... 48 | 18.2 
1.9 41 | 14.9 
3.0 40 | 18.9 | 
43 11.4 
42 | | 13.1 
0.3 45 16.8 
47 | | 18.6 
1.5 | Maquoketa .............. 49. 17.4 
4.3 || Marshalitown............ 42. 16.0 
8.5 || Mason City .......... | 10.4 
|| Monticello ............. 13.4 
1.5 || Mountayr......... ...... 48) 17.5 
|| Mount leasant........ 54 16.4 
Mount Vernona®!...... 46 15.1 
13.5 15.2 
16.4 11.5 
7.1 n 15.0 
6.1 || North 
7.2 Northwood ............. 10.4 
18.0 | Odebolt .................) 42 | 14.8 
12.5 41 13.9 
9.0 | Olin....... 45 | 16.0 
7.0 || 16.6 
15.5 | 46 —12 16.4 
11.2 | 88) 21.4 
14.0 Ovid | 18.0 
4.8 | 49| —17 17.0 
18.7 Pella .. 388 —12 16.2 
40 | 18.2 
13.0 36 8.8 
13.5 | Red 50 —9/ 21.6 
6.8 | Rid 40 | 13.8 
—14 | 13.38 
7.4 a7 | 9.0. 


| 


SM 
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TaBLe II.—Ctimatological record of voluntary and other | 
Temperature. | Precipita- Temperature. Precipita- : 
(Fahrenheit.) tion. (Fahrenheit.) ee 
Idaho—Cont'd. ° ° Ins. 
60 19 0.2 Indiana. 
6 0.4 || Anderson. .............. —7 
Priest River .............| 49) —10 14,2 Angee —7 
St. Maries 51) —9 12.2 || 
“4 6.2 Bloomington ............ — 5) 
Swan Valley ............. 50) —92 13-3 || — 8) 
ow WE | Cam ge City.... .... 
63 5 20.7 | —7 
AUTOTA G.... 59) —10 16.7 | Edwardsville .........../... 
Bloomington . 27.5 | Fairmount .... ........., 
Cambridge 50 | — 5 18.1 |—8 
Carlinville 65 10.5 anklin*!............. 0 
Centralia ..... 66 3.5 — 
Charleston.---........... | — 4 25.8 | 10.5 || Hammond .............. 
Chemung.... 66) —16 | 13.8 95.1 || bo 
0. 10.1 | Huntington ............. —6/% — 
— 29.0 2.5 | Jeffersonville ........... 9 
Coatsburg... 68 — 22.8 33.8 Knightstown ............ 0 
6B — 6 | 82.4 6.0 — 0 
| — 6 | 26.9 8.0 0 
Decatur — 5 8.0 15.8 5 
DIZOD —10 | 17.4 9.0 | Logansport .............) 
Dwight ....... | —10 | 21.5 | 18.0 | Madisona ............... 5 
Effingham 97.7 | 5.2 || Marengo..........-... 
BO | 17-4 | 38,3 || Marion ~ 
Priendgrove*!.......... 0 | 82.5 0 
Galva BF | — 7! 19.0 10 
Glenwood *! 60 | 19.8 | > 
Grayville .... 67) — 8 | 81:7 
Greenville .............. | 27.9 | Weses 
0000 61'—5 | 24.5 7 
WOT 68 | — 6 | 31.7 | 9 
Hillsboro ........ 60 10. 
29 6 9. 
55 | —13 39 0 
eee —7 66 0 
La 6) — 38) 26 6 1 
BO —19 | 35 2 
MoLeansboro............| 67 — 9 | 80 52 8 
Martinsville ............| 60 —2/ 27, 2 
Martinton ...............| 68) — 8 | 22! | 2 
Mascoutah ..............| 66) 9%. 1 4 2 
62 0 | 8 2 
| | 2. | | 
— 6) 19. 8 0 9 
Monticello**........... M4. 1 9 12 
Morgan Park 9 4 
Morrisonville ............ 68|—@2 0 3 | 38 13 ; 
6 12. 
| —10 3 BOUth 5 10, 
8 Tahlequah.............. 68 38.1 2 2. 
Bi — 2 al 2 8. 
38 | —20 
Atlantic 44 | —21 15.5 
St. Charlies *'........... Bancroft.................. 80) —2@2/ 11.1 
Scales Mound........... | 45 | —14 18.2 | 
Shobonier .......... 20) Bedford 49 —12 18.6 
|| Belleplaine .... ......... 40) —13/ 15.6 
cess Bonaparte ............. 55|—8 | 19.5 
= 18 --| 4) 23.2 
Cedarfalis................ —19| 124 ........ 
Winnebago..............1 85 | —15 | | Cedar Rapids. | 16.4 
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Tem ture. 
(Fahrenheit) 


Maximum. 
| Mean. 


Scranton ............ 


Webster City............) 
Ww 


te 
Wilton Junction........ 


Valley Palis. 
vi 


| 


oa 


& 
| 
aw 
oueS 


o 


| 


8 
° 


—10 B. 
24 


oo 


= 


SAH 


64 — 4 | %.6 
60 —8 
67 — 5 82.6 
59 —4 
66 —8 26.6 
31.0 
61; 1) 81.8 
63 — 4) 28.0 
62 —2 
62/—8 27.4 
68 —4 30.2 
54 — 5) 21.4 
— 7 | 28.2 
70'—5 | 29.8 
24.0 
68 —1 33.0 

—1/' 23.9 


snow. 


snow. 
Total depth of 


Maximum. 


TaBLE II.—Climatological record of voluntary and other cooperating observere—Continued. 
cipita- || - Temperature. | Precipita 


> | Rain and melted 


= 


$ 
a 


= 


oat 
wom 


Rata 


Catlettsburg ............ 
| Earlington .............. 


aes 


Franklin®*....... 
| Georgetown 
| Greensburg .. 
| Henderson .............- 
opkinsville ..... 


1] 


|| Marrowbone..... 


aco 


Mount Hermon. 


SESS 


— 


PRATT STR 


| Pikeville ............ 


| Shelbyville.......-.....- 


SE Bess: 


Abbeville ....... 
Al 


- 


sees 


Solomons..... 
Sudlersville. ... 
Sunnyside....... 
Takoma Park ... 
Tane 


Franklin .......-...... 
Grand Coteau........... 


Ras 


Mansfield ....... 
|| Melville ............ 


SELSSRSRSSS 


SESS 

Dawn 


PALA 


| Oakridge. .... 


nk 
Bude 


Plain Dealing . .. 


SESE 


ESS 


PP 
— 


Lawrence 
Leed 


SESS 


eas 


Bar Harbor ........ 
Belfast 


PP 


Be 


Soh 


a 


‘aryland. 
Annapolis 
Bachmans Valley ....... 
Boettcherville .......... 

nsboro @ .... «.. 


Chewsville .............. 
|| Clearspring ............. 


Collegepark ............. 
Cumberland ...... 
Darlington ...... 
Deerpark 


Easton ....... 

Ellicott City . 
Iston .... 


Mount St. arys Coil... 
Newmarket ...... > 


Van Bibber ..... 
Westernport....... 


Westminster ............ 


Woodstock ...... 
assachusetts 


M 
Amherst. 
Attleboro... 


Bedfo 
Bluehill (summit) ....... 


Cambridge 


Chestnuthill............. 
Cohasset 
Concord 
Dudley *!........... 

East Templeton *!...... 
Fallriver 
Fiskdale........ 


Fitchburga*! ........... 
Fitchbure 
Frami 


Leominster... 

Lowella...... 
Lowell 
Ludlow Center.......... 
Middleboro.............. 
Monson......... 
New Bedford a.......... 


Mean. 
melted 
snow. 


| 
| 


| Rain and 


SZ8S NS 
So! Sate 


Maximum. 
potae 


SB: 


SSS 


ooo 


o 


Sas: 


. 


2 


| 


CA 


Sess 


BIER 


ESS 


SENSES 


SRBSENRRS: 


SP 


| 
i | Temperature. | Precipita- 
- ennelt. on. (Fahrenheit.): 
| | | | 
Stations. Stations. Stations. 
| | | 
Iowa—Cont'd. | | Maine—Cont'd. | 
40 
Spirit Lake....... ...... 
Storm Lake ............ Lewiston 
Rumford Falls... ...... 
Washington ............. 
40 
40 
38 | 31.0 Cambridge ..... ........ 
45 29.7 | Charlotte Hail 
/—16 12.2 82.0 
9) 17.8 34.8 
Winterset .......... ....| 45 | —10/ 17.2 | 30.8 | 
Kansas. 7 | — 82.7 
0 6. 
Atchison a .............. 59|—4 5 1 TT 
88|— 7 2 11.8 
Chanute ....... ..... 70) —5 0 Frederick ............ 10.0 
Colby 68 | —11 4 Grantsville.............. 10.0 
nningham a 0 reenspring Furnace... 
Delphos ff] — | 8 6.0 
Dresden —10) 6 Hancock 
Englewood............. | 70) 81.9 Johns Hopkins Hospital 66 
Eureka....... ences Laurel...................| 70 
Eureka Ranch.... ...... 64 —6 27.3 | 62 
Pallriver 64) 20,7 59 
Fanning 58 0 | | 56 
Baton Rousse Queenstown ...........:| 68 
Donaldsonville ......... || Smithsburga............| © 
Hutchinson............. T. || Smithsburgd............| 68) — 
s 6.00000 aS 67 
Little River | 
Macksville .............. 60 
McPherson ............. 58 
Manhattan d............. 68 
Manhattanc............. | 7. 
Medicine Lodge......... | 
Minneapolis............. | | 12.0 
i0.0 
Newton | 7.8 
Norwich. ...........- | 8.0 
2 | 0.25) | 6.0 
White Sulphur Springs.. — 9 11. 
‘aine. 2 
Wakeeney (near) .......... | 20.0 | NewSalem..... ........ | —18 | 
Wamego*? .............. 85.5 |' 


| 

| 

| 


ees 


on... 


6's 


e@stboro .... 
Oston........ 
Williams 
inchend 
orcester 
ique . 
minee 


w 
Ww 


Manist 
Meno 


78 
Stations 
| 
Princeton ..... 
Provincetown. 
Somerset*!.. .. 
South Clinton . ts 
Springfield A 
Sterling ....... 
Tauntone .... I. 
Webster...... 
5 
6 
64 
57 
b= 64 
G 
6: 
61 
56 
63 
59 
Hi 4 
Hi 
Ho 
Hu 
Tor 
Iro 
Tro 
Ish 
Iva 
Jac 
Jed) 
Kal 4 
Lak > 
9 
Lath 
Line 
Ladi 
Luzel 
Mac 
Madi 
Man 
Mar 
Mottville................ 
Mount Clemens ......... 
Mount 
Old 
Piymos 
Port Austin........ 
Reed City 
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Stations. 


Seymour.. 
Shelbina.. 
Sikeston 


Warseusburg 
Warrenton 
Wheatland....... ...... 
Wisewaprings 


Chinook 

Columbia Falis ones 
Crow Agency ........+.. 


Dearborn Canyon 


Dell 


Livingston 
Manhattan...... 


Ashland }*!....... 
Ashton 


Burchard.......... 


Callaway ...... 


Camp Clarke .. 


Central City........ ... 
Chester 


1 depth of 
snow. 


snow. 


Mean. 
Rain and melted 


~ 


8 
~ 
Tota 


26.0 
26.1 
28.4 


= 


oe 


8 


SERS 


| North Loup ...... 
| 


Plattemouthé eee 
| Pleasanthill..... 


Stations. 


Fairmont .......... 
Fort 


Gothen burg . 


Grand Island a......... |.....- 


Grand Islandd ..... ....) 
Grand Islandc .......... 


Harvard.......... 
Hastings*!........ 


Hayes Center........... 


Hay 
Hebron 


Kennedy .......... 
Kimball. 
Kirkwood *!.. ......... 


Marquette............... 


Nemaha *! 


| Redcloud d*°5. 


| Tecumsehd 
Tekamah......... 


Thedford . 


58 | 


snow. 
snow. 


Minimum. 
Rain and melted 


Total depth of 


‘Nevada. 
Battle Mountain *! 
Belmont...... duces 
Beowawe*!... 
Candelaria 


zx 


ww 


£85 
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ono 
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RASH 


Weeping Water*!. 

estpoint ... 
| Wh 


ard 
Wilsonville*!.. 
Winnebago... 


e 
Cranes Ranc 


| Duck Valley 


Elko (near) 


El 
| Empire Ranch 


Golconda *!. 
Halleck*!... 


Hawthorne... 


Hot coves 
Lee 


a. 


Martins ....... tio see 
| Mill City *?.. 


Monitor 
Palisade *!. 


Reno State University. 


Bethiehem.... 
| Brookline *! 


New Jersey. 
| Asbury Park ...... 


Belvidere ..... 
Bergen Point 
Beverly 
Billingsport *i.. 
Boo 


Chester ...... 


Clayton........ 
| College 


Dove 


snow. 


Total depth of 


| Rain and melted 


~ 


Sores" soso 
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AMSWORSSSS 


+e 


| 
Swe 
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Temperature. | Precipita- 
(Fahrenheit.) | tion. (Fahrenheit.) | tion. | (Fahrenheit.) m9 
| | ! | |e | | 
| | | 
1] 
Missouri—Cont'd. | ° | ° Nebraska—Cont’d. ° | ° | © Nebraska—Cont’d. ° ° 8. 
Richmond ..........- @ || « Wakefield...............| 55 | —2 
ROM 6 || David City..............| 50| —14 
St. Charles O Dawson 52) — 8 49 | —19 
— IB 0 Edgar 55 | —17 
5 Fairbury ................; 50) —12 86 | —17 
| 6|— 5 cove) 65 | —17 
| 0 52 | —17 
= 0 cove) 56 | —20 
57) — 65 | —18 | 48 | —14 
64 — 8 || Fremont .... 49) —18 
— 4 | 49) —15 48 | 5 
|| GOMOD 55 | —21 
2 GOPING 57 —19 | 15 
64 | —10 72| 115 
60 —16 0 62 | —16 55 17 
Montana. 87 | —15 
Bozeman —4 16.0 53 | —15 7 
—18 10.5 56 | —11 one) 
Canyon Ferry ........... 6.6 | ......|. 60 | 18 
8.5 49 | —20 55 5 
—16 55 | —13 1 
—26 4.5 | $4 17 
12.0 | Holdrege *!.............| 56 coves 60 18 
—27 18.0 | 44 15 
—27 1.8 || Imperial | 
—31 Lewers Ranch..........-| 66 11 
—26 6.6 —19 | 21.6 | 
Fort Benton —18 3.0 56 —13 | 25.6 OF 
Fort 47 | —29 4.6 59 —18 | 16.5 ese 
Glaagow 46 —38 Lexington | 62) —23 | 24.0 BH] 
Glendive 8 —25 710 | Lincoln d..... 49 | —14 | 20.2 | 
Greatfalls 48) 6.8 || | 66 
Harlem 88 | —87 || 66 | —18 | 17.8 | |} 
Lewiston ............. ..| 48 —80 5.0 OBNO Fl. 58 
| 51) —30 4.0 || —17 | 17.0 57 
Marysville...............| —27 17.0 Wadsworth *!............ 70 
Missoula 45 | —8 4.2 Wella*?! 55 
| 15.0 | Nebraska Cityd*!....... 50) —6 92.8 —8 
St. 48 | —80 10.5 | 52 | —12 | 19.8 | Claremont —20 
5B) — 8 2.0 | Nesbit. 60 | —17 | 22.8 CONGCOTE —16 
Twin Bridges ...........| 53 | —22 | Norfolk... ................ 55 | —29 14.6 Durham -9 
— 0.35 6 56 | —19 20.5 —29 
Wibaux ................| 45 | —29 0.20 0 | 15.8 | Hanover —22 
46 | —21 | | 0.35 5 Keene —20 
Nebraska. | O'Neil] 68 | | 18.5 Littleton —19 
| 115 0 |Palmer*® .............. 48 | —20 | 20.6 | North Conway .......... —20 | 
once 61 | —23 10.5, 1.3 5 Plymouth —21 9 
APOPAHO, 1210] 0 Sanbornton............+ —17 0 
Arborville *!............| 52) —16 | 19.0 | 0.40 0 56 —18 | 19.8 | Stratford —24 2 
48 | —16 | 18.7 | 0.62 | 8.5 || Ravemmad.... 
45 | —10 19.6) 6.2 ..... 50 20.8) 
Aurora*!...............| 52 19.6 1.88 | 18.6 || St. Labory 
| 1-15 | 10.5 || St. Paull .... 55 | —16 | 19.6) 
4 | —18 | 91.0) 0.758 | 5.0 || —6 28.8) 
64) —17 | 2.4 | 1.41 | 11.5 || 58 | —12 17.4 | 
1.00) 10.0 | Seward 54) —14 20.2 | Camden 
4 | —12 0.64 7.9 | Sprage. gale Cape May C. H.......... 
0.90) 9.0 | 47) —19| 14.8 Charlotteburg........... 
Brokenbow*!—.....| 60 — 9 5.9) 1.03 | 10.3 | State Farm............... 50 20.2 5 7.0 
1.85 | 15.8 || Stratton 2 12.4 
62 | 19.9/ 1.57 11.0 || 42 —10 19.0) 2 7.5 
58 | —17 | 99.8 1.90 | 19.0 || 4 8.0 
Clatonia....... 50) —15 18.0) 0.97 9.7 Englewood ........ 5 
Columbus ..............., 58 | —18| 18.0| 0.57) 6.0 Freehold 17.0 
Creighton 0.90) 9.0 | 10.4 | Friesburg 12.5 
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Temperature. Precipita- perature. | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion 
= 
= | 
New Jersey—Cont'd. ° | Ine. | | Ins. | Ins. || North Carolina—Cont’d. ° Ins. | Ins 
Hanover..... 1/206 5.38 5.0 30.6 5.90 0 Goldsboro ...... -| 14 | 40.2) 4.54 |...... 
Hightstown 381.2 4.79 11.0 | Dekalb 3.38 ...... | Greensboro.. 67, | 86.3) 5.97 
Imlaystown .... 6 4.04 | Henderson..... 9 | 38.5 6.25 1.0 
Lambertville . 60 4/ 81.1) 4.62) 11.8 | 22.6 3. 9.0 Hendersonville 66 —1 84.6 10.10) T. 
| 6.8 || 26.6 2 4.0  Henrietta...... 69 8 | 39.5 | 10.69, T. 
Moorestown 62 49% 15.8 © 2.67 |..... Highlands. 56 — 6 30.6 13.84 2.0 
Mount Pleasant......... 4.32 14.8 | Floming.. ..............| 2.53 9.0 | Horse Cove 60 — 2 35.5 | 12.98 2.0 
Newark ...........- 5.62 14.0 Franklinville... ........| 52 20.5 8.88| 10.2 Kinston....... 12 | 6.71 T. 
New Brunswick.........| 61 82.0; 5.65 12.2 || Fulton......... eee at | B11 | 20.0) 5.34 3.0 
Nowton —3/ 27.6) 4.79 ...... || Glens Falls......... 530) —15 21.6) 4.88) 12.5 | Littleton............... 71 12° 41.4°) 6.14) 1.5 
Ocean City 60 | 32.0 5.20 4.0 | Gloversville... ......... 55/—12/ 19.8 4.31 | 17.2 69 | 9/804) 4.78) 20 
Oceanile ......- 68 4/ 31.0) 5.34 9.0 | 55) —20/ 21.6 3.78 95 | Lum 66 16 41.6) 6.11) T. 
rth 31.8 4.97' 8.0) Hemlock. ....... | 0/222) 1.64| 8.8 || Marion....... .... | 1| 36.2) 1.5 
Plainfield 61 30.4) 6.05 10.2 | Honeymead Brook..... 56, — 5 24.5) 5.05 | 7.5 arshall ..... @i— 1/966) 8.1 
DCOCRA...... 4.66 15.2 | Humphrey ........... 52 —7 2.0 4.53 16.4 | 67 6 | 87.2| 4.88) T. 
65 0 | 80.4) 6.61 16.0 | Indian 52 | —23 17.2 4.79) 18.1 || 71 42.1 3.85 
land 28.4) 6.88) 9.0 | Ithaca...... 56 —2/23.8 2.86, 7.8 Momroe............ 7/ 40.4 4.98 
eM 69) 5.34 11.5 || Jamestown...... 62) —5 24.0) 4.15) 24.5 | 62) 2 35.6 4.00 
Somerville -| 60 | 81.8) 5.48 11.0 || Jay 478) —Q08) 18.76) 1.89 | 17-5 | Mount Pleasant..... .... 66 39.8 6.68) 0.3 
South Orange .. 3 29.6) 6.40 11.0 | Keene Valley..... 55 | —18/| 19.3) 13.0 | 6.45) 4.0 
Staffordville . 6.31 16.0 | King Station 5.40 |...... New 73 14 45.0 38.60 
Tome River .. +| 58° 0 | 2.2) 6.41 10.0 | Lake Placid .. 52 —25 14.6 | 2.00 | 20.0 Oakridge . 65 7 | 87.2) 5.15 0.4 
Trenton .... 68) 6 | 83.5) 4.82/ 12.0 | Liberty...... 55 | —12 21.5 4.0  Patterson*! 60 8 | 38.0, 8.52| T. 
Tuckerton 58 31.4) 8.61 11.0 | Littlefalls.... 50 —14 3.09 16.0 Pittsboro 70) 40.1 5.99| 0.2 
Vineland ... 65 2/33.2) 3.97 7.5 || kport..... 58 2 | 2.1 2.72 25.0 | Rockingham.... 70 | 42.3 5.738 
Woodbine.. 68 1| 38.0 4.35 6.0) Lowyville ..... 49 —138 18.6 2.86 16.0) Roxboro........ 70 9 | 39.4 5.59 1.0 
New Mexico. | || Lymdomville | 1.86 87.0! 6.20] 0.5 
Albert 12 | 88-4) 0.87 | 2.0 || 24.64) 4.25 14.5 Salisbury....... 66 | 40.0) 4.52 | 0.4 
Albuquerque 66 18 40.6 0.40 0.5 Mayle. ..... oo 2.58 26.0 | 66 8 | 38.5 6.47 1.0 
Alma 41.2| 0.50) T. || Middletown .. eee 51|/—2/ 25.8 | 5.69 4.0 || Selmma..... 71 | 12 | 39.4 | 4.30 
5 | 34.4| 0.07 0.7 || Mohonk Lake........... —5 | 27.0] 6.00| 4.0 || 5/841) 5.84) 0.5 
Bellranch 0066 0.78 8.0 | Mount Morris........... 53 1/ 21.2) 1.00 0.5 || Sloan ........... dine 7% | 45.6 | 3.73 
Bernalillo 70 15 40.6) 0.16) T | 2.94 6.0 | Soapstone Mount........ 69) 5) 86.4 5.89) T. 
Bluewater. 60 | — 9 | 82.4) 0.75) 5.0 | New Lisbon........ 56) —15 20.8) 3.29) 7.1 Southern Pinesa........ IB 5.04) T. 
Cambra 0.70 | | North Germantown ..... 50| — 25.6 | 4.68 2.5 Southern Pinesd........ 70 «11 | 41.4 4.14 0.4 
Carisbad ...... 48.9 || North Hammond........| 50) —12/ 21.4 3.31 12.5 | Southport............... 70, 16 46.2) 3.75) T. 
| 0.46 North Lake..... 48 —34 13.3 5.76 31.0  Springhope*'...... .... 62, 12 88.6/ 4.84| T. 
t 63 | — 6 34.6/ 0.25 1.5 || Number Four............ 47/—81 16.0) 4.44) 25.9 9/418) T. 
70 11 | 48.0 0.00 | Nanda 68 —2/ 22.9) 5.63 16.5 | Washington........ oe 75 | 5.22 T. 
Espanola ..... 63 9 96.2) 0.27. Ogdensburg . | 20.1 17.6) Waynesville ........ 69) T. 
Folsom 81.0 0.74 9.8 | Oxford ...... 53 | 23.6) 4.76 | 10.9) Weldona................ 18 | 87.2) 4.87 |...... 
Fort Bayard...........-- 67 15 | 0.58 TT. | Palermo 52 198.0 | 4.66 | 95.8 || WeldomD 4.68 | T. 
Fort Union 68| 0/354) 0.25 0.5 || Penn Yan .. 24.4 3.09 10.0 North Dakota. 
Fort Wingate............ 65 0 | 37.6 0.60 Perry City 21.1 3.84) 11.0 Amenia............... 1.0) 0.26) 26 
inas Spring —5 | 87.2) 0.15 1.5 || Pine City 38 —36 —0.3 0.44 3.9 
Hillsboro ........ 41.4 0.00) | Plattsburg Barracks.... 45 18.5 3.16) 9.7 28 —39 —6.0 0.80) 8.0 
Horse Springs... 7/364 0.10 TT. | Port Byron 53 5.01 18.0 36-29 0.14) 1.7 
Vegas Ho T. | Port Jervis 26:6 5.15) 8.5 29 —1.0| 0.15) 1.5 
Lordsburg...... 0.10 | Poughkeepst 56 | 39 1.9| 0.69) 6.4 
Los Lunas ...... 18 40.8; T. | Primrose 62 0 28.2) 6.05 10.0 87 | —2.0| 0.80| 8.0 
Lyons Ranch ...... 45.0) 0.72) | Richmondville ......... 55 —11 21.0) 8.61 | 11.0 45 —22/ 13.6) 0.63) 5.38 
essil 11 | 46.4 0.42 Ridgeway ............ 34 59 — 1/22.6) 4.20) 24.4 co.cc] GED 
62} —1/81.0| 0.88| 8.8|| Rome......---.-- vee —18| 18.0| 2.80)...... Dunseith ................ | 
Roswell 8/43.2; T. | T. || Romalus........ 55  —1/ 2.6) 8.70 4.0) Ellendale................ 40, —26 8.2) 0.20) 2.0 
San Marcial...........--| 17) 45.6/ 0.15 1.5 St. Johnsville..........| 49  —18 | 22.6/ 3.98, 9.0 Falconer................. 44 —34/ 5.8) 0.65| 6.5 
18 | 42.0 0.50 | Salisbury Mills.......... 6.84 |...... Fargo 35 —30 0.54 5.4 
67' 84.0 0.2 2.5 Saranac Lake............° 500 —20 14.8) 2.89 21.8 Forman.. 42-27 3.9) 0.11 2.0 
0.68 Saratoga 61 | —11 | 22.0) 8.87 0.5 || Fort Wates |......| 0.91 2.0 
6 | 87.9; 0.65 1.0 Schenectady. .......... 56) —8/ 2.0) 5.34 5.1 40) 0.46) 3.9 
—9/|2.8) 1.60 )...... || Schenevus ......... 8.08 |...... | Gallatin ........... 387 —88 0.44) 4.4 
0.40| T. || Setauket. ............... —2/ 81.0) 5.88| 2.9  Glenullin.............. 42/-26 5.2/ 0.88, 5.3 
| Sherwood .......... 4.06 |...... 32 —32 |—1.2 | 0.64) 6.4 
5.00 |...... || Shortsville ........ 55) —10/ 23.2) 8.02) Hamiltonm.......... .... 34-838 -2.8 0.87) 3.7 
%.8| 215 1.5 Skaneateles............ 2.98 |...... | Hannaford ....... 35 | -0.2| 0.96) 2.6 
7 8.61 ...... | South Canisteo .......... 54 —4 21.8) 5.62) 2.8 | Jamestown............... 4.9/ 0.40, 4.0 
—8/ 20.6) 1.84 5.8 Southeast Reservoir.......... cose 7.77 | | Larimore ....... —31 0.25) 2.5 
2.33 4.0) South Kortright......... 538 —12 21.8 3.55 |...... | MeKinney.............. -| 87 | —48 4.0 
—1/| 23.2) 8.61 15.3 StraitsCorners.......... 54, — 8 23.0, 3.10) 5.5 | Mayville............. 86/—27| 0.45) 4.5 
11.8 exe 21.1| 4.40| 19.0  Medora.. 46 —28 | 13.0 | 0.71 | 7.1 
218) 3.00 5.5 62 8.98 |...... Melville 88 | —27/| 1.6/ 0.10; 1.0 
2.99) 6.0 52 | 26.4, 6.99 11.0 | Milton 3 —35 -3.6 0.30, 3.0 
—1/20.8| 1.99) 95 4.20 |...... | Minnewaukon 40 | —34 —-1.5 0.18 | 1.8 
16.6 3.46 26.0 54 4.01 41.0 Minot........ 40 —35| 1.0 0.80, 8.0 
—11 | 24.0) 3.69 14.0 53 25.0 | 3.85 | 6.7 Minto.............. —-35 —1.0 0.57) 5.7 
| —8/%8.5| 7.43) 10.2) 50 22.1) 2.57 11.0 | Napoleon ....... 38 —33 | 2.2/ 0.70) 6.0 
| 6.51 7.0 60 21.6 4.81 | 20.0 | New England ............ 48 7.8 |....... 
2.54 6.0 Westfielda...... 67 —8 23.7) 8.16, 4.5  Pembina...... oe 48 
| 19-4) 2.60) 14.0 | Westfield 64 —5/ 21-9) 8.22 |...... | Portal 33) —33/ 0.0) 0.60) 6.0 
ok —8/22.8| 3.88 198 | Windham ............... 60 —18 | 21.7| 4.45| 7.2 || Sheyenne............ —82 |-1.4/ 0.08) 0.8 
Caldwell —23 21.0) 5.10 17.0 North Carolina. Steele...... | 2.4 | 0.54 5.4 
Canajoharie...... .... -| 80 | —10 | 22.8 | 64 | 34.4) 7.50, T. | Towner ...... 38) —41 |-2.8 1.10] 11.0 
ton ...... OL) —17 17.4/ 4.18 ...... Asheville ..... 4.67 TT. | University ............ 0.8) 0.27) 2.7 
27.2 8.39 10.0) Biltmore ................ 6 0) 348) 6.90 | || Wahpeton........... 88) | 7.0) 0.85| 38.5 
rvers ee 48 | —23 19.8, 4.50 Bryson City ++ PERS 7.72| 1.8 || Willow City............. 35 —40 0.50) 5.0 
Catskill ...... 5) — 5) 4.338 38.0) Chapelhill....... 70) 10 | 89.2) 5.08 | || Woodbridge ..... —88 —4.1/ 0.21) 2.1 
87 5 26.0) 2.09 |...... || 7.01, 0.5 | 
Chariotte*™............. 4 | 96.6 |....... T. || Akrom .........00. 67 —6/ 24.8) 3.35 3.4 
Chenango | Edenton ...... 15 42.0| 4.96) T. || Annapolis...............| 78 |—11| 26.8 3.78| 6.0 
Coo OWN 54 | —12 21.4) 19.0 | Payetteville............. 76 | 11 | 8.7%5| | Ashtabula...............| 68 —7 24.0. 4.55 | 18.0 
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Stations. 


Ohio ~Cont'd. 
Bangorville...... 
Bellefontaine .......... 


Bethany ..... 


Bladensburg ....... 
Bloomingburg....... 
Bowling Green .......... 


Cambridge ..... 
Camp Dennison . 


Circleville .. 
Clarksville ...... | 
Cleveland a.. .......... 


B 


ort 

Garrettsville 
Granville.......... 
Gratiot ..... 
Greenfield............. 
Greenhill ... 660 

Greenspring 
Greenville. . 
Hanging Rock 


Hillsboro 


Lancaster ..........-.. on 


McArthur ....... 
McConnelsville ......... 
Mansfield ........... 


Marion ........ 
Millport ........ 


New Berlin.. 
New Holland.. 


New Richmond ..... 
New Waterford ........ 
North 
Norwalk 


Oberlin 
Ohio State University. tee 


Ottawa ...... 
Pataskala: 
Plattsburg . cose 
Pomeroy...... 


Portsmouth @.... 


Portsmouth peace 
Pul 


snow. 


BE, 


SEE 
conn 


Upper Sandusky 
Urbana..... 


Wauseon ...... 


 Rainand melted 


SRSSSUSSR 
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Lakeview ........ 


MoMinnville 


Monmouthd....... 


SSESESSES 
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Stations. 
Ins. 
8.0 | 
| Salem. 


Silverlake.......... 
Silverton*! 


Toledo...... 
Umatilla ..... 

D 
| Vernonia........... 
Westfork*!....... dbaves 
Weston.......... 
6000 
| Altoone es 
| Aqueduct ... 
Athens . 
Beaver Dam... 
Bethlehem 


Brookville .......... 
Browers Lock...........|+ 
Butler..... 


Centerhall .............+ 
Chambersburg os 


Coatesville ........ 


1] Confluence . 


| Davie Tstand Dam 
Derry Station ...... ity 


Duncannon.......... 


East 


East 
Easto 


| Forks of Neshaminy 


Freepo: 
Giracdvilie 
Grampian ........ 
Greensboro 
Hamburg...... 
Hamlinton ........ 


Hews Island 


Huntingdona........... 
Huntingdon d .......... 


Irwin .......... 
Karthaus... 

Keating ............ 


Kennett Square. 
Lancaster .. 


k No. 


Uretppus 
| Parker ....... wedime 


uakertown ...... 
eading?........ 
Renovoa...... 


| Selinsgrove ...... 
| Shawmont..... ......... 
oe 


Smethport.. 
Somerset.. 
South Eaton ° 
State 
Sunbu 


snow. 


Minimum. 
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: Temperature. Precipita- | Precipita- | Temperature. | Precipita- 
(Fahrenheit.) tion. tion. | (Fahrenheit.) tion. 
| ¥ 
-| 3° 
|| a | = 
° | Ohio—Cont’d. ° | ° ° ° 
5 | Strongsville.............|... 55 0 
64 —10 5 63 
i. gprairie 0 45 
61 8 | Vanceburg.............. 56 
65 0 weed | 56 
0 The Dalles.............., 
—8 O || Warrem .... 68 4 
—5 8 |) Warsaw. 68) — 
anal Dover.............| 68|—7 O || C4) — 
Canton sees) 67 | —10 O || Waverly T2 — 
Cardington ...... | 3 Waynesville 
Wellington ..............| 65) —1 
7, —5 Willoughby — 
69 —4 22.8 || Youmgstown ...- levee 56 | — 8.2 
Colebrook 65 O || BOG .. C8] — 0 
Defiance..... 65 15.5 || Fort 0 59) —5 , 
Dupont | 8-5 Hennessey ..............| 74 6 52 & 
67 | — 4 61|— 3 
| 17.5 | Jefferson............ ...| 68 2 81)/—9 
70 | | 8.0 Kingfisher ..............| 70 1 
68 | 9.8 75 2 
66 6.2 || NOWKIFK 8 7% 8) 
7.3 || Norman...... 69 8 
67 | — BD 1h. 6 feos 
68 — ry) 71 3 57 | —4| 24.2 
| 8.7 | 4 | 53 | —10 | 22.2 
2.0 68 2 
74 8.0 | 7 5 — 6 27.3 
ve 4.5 65 0 0 | 29.6 
66) — 6.0 63 | 29 | 1) 26.6 
Jacksonboro 68) — 7.6 65 | 24 90.4 
KOntom — 4.7 61 25 | —18 | 24.4 
— 6.2| Aurora(near)............| 58| 20 
— || Bay Clty 55 28 — 8 | 22.0 
Lordstownm 67 —1 5.0 Blalock. 60 14 FO 
LOWE] — 7.8 || Brownsville *!..... ....| 66 21 
73 — 5.0 || Bullrun.. ..............., 4| @ 55) — 7 | 28.4) 
— 5-2 || BUrms... 8 55 | —10 | 24.2 | 
18.5| Burns (near)t ........... 51 | 11 Hawthorn................ 73 | —10| 25.4 
74 | 82.8 6.0 | Cascade Locks........... 16 | 
64) — 7 | 25.8 6.8 | Comstock *!...... .....| 62 | 2 51} 2 | 28.4) 
65) —12 24.4) 12.0 | Coquille .. 
—9 | 92.6] 6.5 | Corvallis ..... .........., 60 
73 | —10 | 28.4 | 5.0 || 62 | 9 | 88.2 | 66) —4| 27.8 
—9 | 18.5 || Fairview ................| 58 
New Alexandria ....... 70 6) 26.7 6.0 | Forestgrove.............| 56 Lawrenceville .........., 58|—2 
65 | —14 | 94.6) 8.5 || Gardiner ......... ......| 60 1 
Ow Paris............... 63 | —10 | 24.8 0.5 Government Camp..... 52 51 0 
68 | — 6 | 27.9 | 0.9 | Grants Pass ............. 49 — 
67 | 4 26.2 3.0 || Happy Valley ........... 
65 —10 | 24.0 6.5 | 
2.6 | 12.5 | | | 26.4) 
66 — 7 25.0) 16.0 | 
65 | —11 24.5 || Dunction City*?!......... 
68|—6 26.8) 4.6 || Kerby... 
—15 2.2 | 10.0 Klamath Falls ... ......|......| 
— 10.0 favette *!.......... 58 Philadelphia ............| 60 8 | 
—7 6.2) 6.8 54) — 59 | — 7) 
9.6 59 
4.0 57 RONOVOD 5D 
4.5 | 60 St. 50|—7 
> —2 33.5) 4.8 | 59 Scranton ................. 51|—8/ 
5.0 || coves 59 | 58 3 
Richwood ...............| 64| — 11.7 || Mount Angel--.. .......| 56 
61 | — 17-0 || 
Ripley 70 | — 2.0 | Newberg 51 | —10 | 22.8 
68 | — 1.5 | Pendleton 6 51 | — 8 25.2 
Shenandoah.............. 64) —1 3. 6.9 || tus 
| 6B) — | 8. 6.0 | Prineville ...........+++ 0 56 1 | 2. 
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Westchester ........ 
West Newton .....- 
Westtown. 
Wilkesbarre .....-.. 
Williamsport ....... 


CS 


Kingston ........ 
Pawtucket ..... 


Providencec .....- 
South Carol 


en 
os 


822 


Calhoun Falls.... 


Cheraw}.......- 
Clemson College 


— 


Sessrsrss- 4 4 


Winthrop College. 


cecceco 


© ceceoo ane’ @ 


Clark ..... . 
t 


Cus 


Elkpoint 
Farmingdale ........ 


Highmore 
Hotch City 
Hot Springs 
Howard....... 


Fees 


Base 
Se" 


snow. 
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ae : 3 
| 
° | Ins th Dakota—Cont'd | Ing. 1 
7 —2 90.0) 8. Millbank ............ 6. 
61 | —10 22.6 11.9 Mitchell ‘ 
—4 8. Oelricks ..... | 20. 
2 30.8 9. 


Plankinton 
Redfield .. 


Sisseton Agency ........ 
a 


Wessington Springs .... 


See 
S2SI222 
, 


Forestburg ..... 
Fort 
Port Clark 
| Fort McIntosh ...... ease 


Fruitland...... doen 
Gainesville ........... 
Georgetown *!...... 


| Hale Center ............. 
Hallettsville ...... 


Tennessee. 


| Clarksville 


Henrietta .......... 
H 


Huntsyille ....... 


BEER 


MR SSS 


cones 


cone 


~ 
— 
o 


Decatur ..... 

Elizabethton ...........+ 
| Elk Valley ..........-+++ 
Erasmus. 


Harriman.... ee 


Jonesboro *! ...... 
Lafayette*®..... 6066 


NRSSESSERA 


New Braunfels..... 
Panchita . ..... ee 


Point Isabel*'! ... 


xz 


a 


2 


Austina..... 


Blanco 
Boerne *!........ 
Brenham 


| 
Brighton 
Brownwood 
Burnet *!..... 
Camp Eagle Pass ....... 
Coleman...... Seance 
College Station® ........ ...... 


= 


co~ 


wo 


ane 


u 
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: 
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Sm 


| Meadowville ............ 


SASSSS2SSS 


Columbia 
Conroe 
| Corsicana ........ 
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oa 


SE 


4 
82 
Pennsylvania—Cont’d. 
Uniontown 
.....| 
Wella 
53 | —22 11.6 
87 Rosebud ........... 59 | 18.5 
56 | —23 | 15.8 _ T. 
Rhode Iai a ver 
Bristol Sioux Falis.............- 
48 
Providence T. 
56 Watertown.............. T. 
12 41.9 T. 
Beaufort | 17 49.6 
Blackville | 4 45.6 T. 
Andersonville........... 72 
65 12 38.7 Benton 74 
Bluff City 
. Darlington Byrdstown 66> — 
FIOTONCE 72 13 43.7 69) — 
7 18 | 
Gillisonville 15 74) 
8 64 
Greenwood 10 6 T. 
Little Mountain.........| 10 70 
Longshore, 68) 11 T. 
Pinopolis*! 70 19 
18 Johnsonville ........... 71 | — 
Santuck 68 7 
Shaws 74 13 
Societyhill 16 69 4 
«+ 8 70 4 
8 73 12 Maryville*® .............| 5 | 
Summerville 75 18 Newport 74 4 
Temperance 76 Nunnelly ..........-.. 0 
65 9 Rogersville....... 74 4 | 
8 Rugby 68) —9 
7 18 — 1 
South Dakota. | Silverlake ............... 66 0 | 
48) Springdale 76 4 
58 —16 1 Springfield .............. 67 —5 
88) —16 1 Tazewell ...........- 
Brookings 45 | —22 Tullahoma 66 2 8.0 
Wildersville............. 71 4 
4a Texas. 7.5 
50 | —20 1.0 
) | 51 —24 q | 
Forest —17 Beaumont 74 20 
Fort Meade —21 Beeville 86 20 
Grand River School..... —26 80 20 
—15 76 18 
Hartman 47 | 78 19 
50 | —20 19 
51 —20 22 
| 14 
42 —20 14 
imball 57 | —16 11 
—20 72 17 | 
541 —16 .8 76 | | 
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Stations. 


Soldier Summit ........-. 
Terrace *! ... 


Brattleboro . 
Burlington .. 
Chelsea ...... 


Hartland .... 
Jacksonville 
Manchester . 


Ashland ............ 
Barb 
Bedf 
Bigstone Gap ....... coves 


Birdsnest *! ............. 


Charlottesville.......... 
Christiansburg ........-. 


Farmville 
Fredericksburg .... ... 
Freeling 


Grahams Forge . eve 


Hot Springs 
Lexington 


Manassas. .... 
Meadowdale ............ 


Newport News.......... 

Petersburg ...... © 

ford 


| Te perature. 
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| Maximum. 
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| Montecristo ....... 


| Mount Pleasant.. 
Moxee Valley .. 
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Stations 


Washington—Cont’d. 
Coulee City 
Coupeville 
Crescent ..... 
Dayton ..........- 
Ellensburg ......-....+.- 
Ellensburg (near).. .... 
Grandmound.......... 


Mottinger Ranch . 


New Whatcom. 


| Shoalwater Bay*™..... 


Snohomish 
Snoqualmie ........ 


Southbend 


SPPAZUEC 
Sunnyside..............- 


VA@NCOUVET 
Waterville ........ es ewes 
Wenatchee (near) ...... 
Westsound ........... 
Wil 


Burlington ...... 
cece 
Charleston ..... 


Fairmont... 
Glenville ........ 
Green Springs . 

Hinton a...... 
Huntington ............. 
cess 
Marlinton 
Martinsburg............. 
Morgantown ..... 
New Martinsville ....... 


Parsons ........ 
g 
Point Pleasant.......... 


Wheeling @ 
Wheeling 
mn. 


| 


Chilton 


Dodgeville 
Eas 


snow. 


snow. 


Minimum. 
Rain and melted 


| Total depth of 
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~ 
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SR 
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| Madison..... 
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= 
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= 
cow 


| Iron Mountain........... 
| Kimball Ranch ......... 


ene 


URS 


| Thermopolis...... 


Cw 


2588 


Aguadilla....... es 
| Arecibo ...... ces 
Bayamon..... 
1] COMERS 
| Canovanas....... 
| 
COMETIO 
Corogal 
Fajardo .......... 


woe: 


| Hacienda Coloso........ 


aw 


Stations. 


Hartland ...... 


Hillsboro. 
Knapp .....- 
Koepenick *!....... 


Meadow Valley......... 
Medford 


Menasha..... 
Neilisville .... 
New Holstein .. 
New London... 
North Crandon. 


Sturgeon Bay Canal*® .. 


| Valley Junction ........ 


Viroqua .......... 


| 


Wausau ....... 


Wausaukee ............. 
| Westbend 


Westfield....... 
Whitehall 
Wi 
Basin ..... 
| Bedford ...... 
Bigpiney ...... 
Buffalo ...... 
Burlington ...... ee | 
Burns ..... 
oc 
Centennial ...... 
deans 
mbar ..... 


| Fort Laramie | 
| Fort Washakie..... .... 


| Fourbear ....... 


Hyattville...... 


L@ramle 


Lusk........ ence 
Rawlins 
Sheridan | 
Sherman ...........- 


Puerto Rico. 
Adjuntas.........+.+ 


Humacao...... 


LAGOS 


snow. 
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Temperature. Precipita- Temperature. | Precipita- 
| (Fahrenheit.) tion. (Fahrenheit.) tion, 
| | 

‘ Utah—Cont’d. | | ° | | Wisconsin—Cont’'d. ° ° | | Ine. 
Park 54 Eau Claire .............| 36 | —28 | 14.5 
Pa@rowal 3 55 FIOPENCE 84 | 16.0 
50 Fond du Lac ............| —14/ 1 7.0 
5 57 Grand River «|. 

55 Grantsburg..............| 85 | —88 
Richfield ..............+-| 0 | 56 

Snowville  .............| 49 62) Harvey 42 | —12 

| 0 || Lacenter 57 | Hayward 835 | —82 
65 Lakesid@ 84] Heafford 88 | —89 
TROPIC. || Mayfield 61 40 | —18 
. 49 | 41 | —11 
Vermont. 38 | —12 
—21 62 41 | —18 
—10 57 | 41) —29 
—22 || Pime@hill. 55 48) —17 | 
Enosburg Falls..........| —29 Pomeroy. 53 | 
—27 Port Townsend .........| 58 OCONEO 45) —14 
49 —23 Ville. POPin 40 | —28 
St. Johnsbury .........../ 45 | —25 Pine River 41 | —19 
Wellg 65 | 58 | || Port 45 | —11 
44) —25 57 | | Prairie du Chien ..... ... 483|—8 
Virginia. | 68 || 47 | —10 
O || Sharon 54) —18 
65 | 62) 4 8 | Sheboygan ..............) — 6) 
60 | 60) 20 5 || SpOOMEr 89 | —28 | 
74 Union | | 19 vens Point........... 39 | —19 
| 6) 18 8 41 | —26 
69 21 5 41 —18 0. 66 
Bon Alt 49 2 40 —16 1.35 | 
Buckingham ..........- 56) —1 | 42 | —14 2.60, I 
Burkes Garden......... — | 12 0 50 | —12 | 1.87 
| 7 36 | —22 
Beckley —5 0 | —128 
78 —10 0 —17 | 
Dale Enterprise......... Buckhannon d.......... —8 0 
| 5 —22 
f 8 —4 —36 
| 8|—5 5 —18 
80 | — 5 | 81.0) 0 
Eastbank 69) 5 34.9) 0 —29 
75 | 0 | 33.2 | 2 —21 
| 81.1] 5 —18 
80 —5 29.4) 0 —21 
78 | 5 | 32.2 | 0 
1 1 =| 
77 | 54 | —81 
Salem 70 71 | 
peers Ferry .......-. |. 
70 | | 72) — 
Stanardsville ...........| 69) Nuttallburg............./| 76) — CST 
Tobaccoville ...... — 
Washington. Terra Alta 75 | —10 Wamsutter..... | 
AMACOFTES FT) — 5 85 
Bremerton 57) Weston —1 87 
Brinnon 58 | 7%) 0} &, 89 | 
| 86 | 
Centerville.............. 58 4 81) —21 89 
Chehalis ..... 85 21 92 
Clearwater ............. 44 —34 92 | | 
Che 62) — 60 —15 86 | 
= 55 —13 1 13.5 86 | 
| — 41 —15 4 9.0 a1 | 
12——-5 
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Tasie II.—Climatological record of voluntary and other cooperating observers—Continued. 
| ‘Temperature. ratur Precipita- Temperature. | Precipita- | 
(Fahrenheit.) tion. (Fahrenheit.) a | EXPLANATION OF SIGNS. 
: ~ my s | * Extremes of temperature from observed readings of 
dry thermometer. 

Stations - : Stations 1g . | Anumeral following the name of a station indicates 
| g 4 | the hours of observation from which the mean temper- 
| 3 | ature was obtained, thus: 

g 3 | of 7a. m.+2p.m.+9p.m.+9p. m. +4. 
| *Mean of 8a. m.+8 p.m. + 2. 
| ‘Mean of 6a. m.+6 p. m. + 2. 
Puerto Rico—Cont'd ° . New York. ° © | Ine. | 
OL] | *Mean of 7 8. m. +2 p. m. + 2. 
Maunabo ..........-0005- 87 68) 76.6 0.94 North Dakota, | €©Mean of readings at various hours reduced to true 
Bottineau ..... —30 0.37 3.7 daily mean by special tables. 
Port America ..........., 90| 80/741. 1.88 72 50.6 10.94 | 1Mean from hourly readings of thermograph. 
Orman. ...... sof Neshaminy *'. UF 
80/782 142 y | | Mean of sunrise, noon, sunset, and midnight. 
Vieques 67 | 76.8 8.85 Grand River School ..... 62 —17 | 2.6 0.06 1.0. The 
I ebla ....... 46 | 61.3 - San Antonio........ 76 54.0 5.15 | “Livingston a,” “ Livingston indicates that two or 
64.5 1.98 Sn | | 47.0! 6.98 more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
Dome Dovcccccccccoselccesesicccecelegeces| de .0 name of a station, or in figure columns, indicates the 
* Late reports for January, 1900. | 2c } 85 45/664 1.57 | sumber of days missing from the record; for instance, 
$$ 8 «68.7 «(0.87 denotes 14 days missing. 
Alaska. Banaguises...... cccccee| BF 50 68.9 1.31 No note is made of breaks in the continuity of tem. 
Walns A -— ae | Cardenas 8 46054 «69.2 1.85 | days. All known breaks, of whatever duration, in the 
alifornia. | | 
84| 51 62.8) 0.00 CORRECTION 
San Miguel Island...... 74| 48 1.76 — 286 ‘ 
Santa Paula............ 81 4 6.8 1.67 | Manzanillo 83 63 74.2 0.85 December, 1899, Iowa, Pacific Junction, make precip- 
Upperlake................ 73) 980 530.8) 3.98 Matanzas 84 50 66.9 1.80 itation read 1.40 in-tead of 1.73. 
Indiana. | | Moron Trocha. 87 5171.6. 4.42 , December, 1899, Oregon, Riddles, make precipitation 
Hdwardsville 3.29 0.9. Pinar del Rio 87 51 70.0 5.49 read 4.90 instead of 4.85. 
Louisiana. Sagua la Grande % 45 69.0 1.39 January, 1900, California, Yuba City, make mean tem- 
L 19 51.6 22 T. gante Clara 89 68.8 0.09 perature read 51.0 instead of 56.0. 
Ven 7% 980) 52.4 | 84 46 69.1 0.99 1900, Puerto Rico, Caguas, strike out all 
| vaiues. 
Leloester...... 52) —2 24.6) 245 5.0) Rico Nors.—The following changes have been made in the 
New Mezico. Caguas ...... 89 59 72.4 2.05 names of stations: California, Elmwood changed to 
Shattucks Ranch ‘..... 65 15 40.5 1.75 17.0 | eo 7 Elmdale; California, West Palmdale, changed to Palm- 
Winsors Ranch.......... 59 30.8 dale; Kansas, Centropolis changed to Coburn. 
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TasLe III1.—Mean temperature each hour of seventy-fifth meridian time, February, 1900. 
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TaBLe V.—Average wind movement, etc.—Continued. 


Pensacola, 


Palestine, Tex...... 

phia, Pa.... 


Pierre, 8S. Dak 


Fepruary, 1900. 


Phenix, Ariz...... 
Pittsburg, Pa. 
Pocatello, Idaho. 


Philadel 


North Platte, Nebr... 
Omaha, Nebr....... 


Norfolk 
Northfield, Vt...... 
Oklahoma, Okla.. 
Parkersbu 


Osw 


= x pee be! x = ° 


"18-4 


6 | 1420 18.8 | 18.6 | 12.4 | 12.2 | 11-8 


* For 26} days. 


Santo Domin 
Willemstad 


= 
| | | | | si 
| 
a] a] a] al] a] ala 
12.6 | 11.7 | 10.8 | 11.4 | 11.6 | 11.4 | 11.7 | 11.0 | 11.67 18.1 | 18.8 | 14.9 | 15.6 | 15.1 | 14.9 | 14.2 | 14.0 | 12.6 | 12.7 | 12.1 | 12.0 | 12.0 | 12.4 | 12.4/ 12.7 
8.5 | 7.8 | 8.7| 8.4) 8.0) 8.5) 9.2 10.5/ 11.8 | 12.2 | 11.1 | 10.6 | 11-1 | 11-0 | 10.3 | 10:6 | 10.8) 9.9/| 9.4) 9.1 8.9 9.6 
6.7 7.0| 8.0| 7.6) 68| 68! 6.5| 7.6| 9.7| 10.0) 9.9 | 11-2| 11.6 | 11.5 11-5) 10.1| 9.0) 7.8| 6.9 8.5 
12.5 | 12.5 | 18.0 | 18.1 | 13.1 | 12.6 | 12.6 | 12.4 | 12.3 | 13.8 | 14.7 | 15.1 | 15.4 | 16.6 | 16.6 16.2 | 16.6 | 17.1 | 15.1 | 12.7 | 18.0 | 18.8 | 12.9 12.5 14.0 
10.7 | 10.6 | 10.4 | 10.0 | 10.2 9.9| 9.6) 9.7| 9.6/ 10.0 | 10.8 | 12.0 | 12.9 | 12.0 | 18.2 | 18.2 | 18.8 | 12.7 | 11.4 | 10.6 | 10.7 | 10.9 | 10.6 | 10.8 | 11.1 
16.2 | 15.9 | 16.2 | 15.6 | 15.6 15.0 | 16.0 | 16.2 | 16.0 | 15.8 | 15.9 | 15.6 | 16.2 | 16.6 | 17.0 | 16.8 | 17.4 | 16.6 | 16.6 | 16.8 | 16.4 | 16.1 | 16.2 | 15.7 | 16,2 
10.8 | 10.8 | 11.1 | 10.5 | 10.4 10.1 | 10.0 | 10.5 | 9.6 | 10.7 | | 12.0 (11,6 | 12.0 | 12.2 | 13.1 | 18.5 | 13.0 | 12.2 10.8 | 9.6 | 10.6 | 10.8 | 11.1) 11.2 
6.6 | 6.4 6.2 | 6.7) 6.9! 6.8) 7.2) 11.2) 11.7 | 10.6 | 10.5 | 10.3) 8.5 i? 6.8 | 6.8) 6.5) 5.5 7.9 
11.0 | 11.1 | 11.1 | 10.8 | 11.1 | 11.6 | 12.6 | 11.8 | 12.0 | 12.3 | 18.8 | 18.0 | 139 | 13.9 | 18.9 | 18.9 | 18.9 | 12.9 | 12.1 | 11.8 | 10.6 | 11.7 | 11.6 | 11.0) 12.2 
4.3) 43) 46) 4.1) 40) 42) 4.0) 4.2) 46) 54) 5.7) 58) 52) 58) 68) 58) 57) 47) 32 8.6 | 3.8) 3.9 4.7 
ol 10.2 10.8 | 10.8 | 10.9 | 10.6 | 11.0 | 10.8 | 10.4 | 11.0 | 11.9 | 12.4 | 12.4 | 12.7 | 13.0 | 12.4 | 12-5 | 11.8 | 11.1 | 10.9 | 10.5 | 10.4 | 10.3 | 10.6 | 10.8 | 11.2 
10:1) 10.0) 9.9) 89) 88) 85) 95) 97) 8.9 | 10.0 | 12.0 | 12.1 | 18.0 | 18.7 | 14.4 | 14.5 | 14.9 | 18.1 | 11.7 | 10.4 10.8 | 10.4 | 11.1 | 10.5) 11.1 
7.5) 74) 7.7) 7.8) 7.6) 7.8) 86] 9.0 | 10.1 | 10.4 10.4 10.7 10.1) 9.9) 9.8) 8.0) 7.9) 7.4 7.6) 8.2 8.5 
12.4 | 11.7 10.7 | 9.7 | 10.7 11.1 | 11.6 | 12.8 | 12.1 | 12.2 | 12.1 | 12.8 | 12.8 | 18.8 | 12.8 | 11.5 | 11.4 | 11.8] 11.2 | 11.4 | 10.4 | 11.6 | 11.6) 11-9) 11.7 
8.5 | 3.9 | 3.38) 8.5 3.9| 3.9! 38] 4.2) 3.6) 4.2] 5.4) 5.8) 52) 52) 44) 48) 42) 82) 3.0) 3.4 4.0 
10.8 11.1 11.4) 11.20 11.1 11.6) 11.8 12.4 | 12.7 | 18.6 | 15.2 | 15.4 16.4 | 16.6 | 16.6 | 16.2 | 15.8 | 14.9 | 13.4 | 12.5 | 12.1 | 12.2 | 11.7 | 11.6 | 13.3 
7.9| 83) 8.8! 9.5) 9.5| 9.8 10.0| 10.8 | 10.2) 10.4 | 11.2) 11.9 | 12.6 | 12.6 | 12.8) 12.4/ 11.1] 9.2) 85) 7.8) 80) 7.7) 10.0 
9.4| 8.9| 9.4) 9.5 | 9.4] 10.0 | 10.2 | 10.1) 8.8) 89| 9.9| 10.8 | 10.4| 10.2 10.6/ 10.2) 9.8) 9.8) 9.1) 93) 10.0) 9.8 9.7 
6.6| 6.9| 6.2) 6.2) 6.5| 65| 7.6) 82] 81! 8.0] 9.0! 8.9/ 11.5 | 12.6 | 12.6 | 12.2) 11.8) 10.4) 7.2) 7.0) 6.8 8.5 
6.9) 7.4) 7.0} | 6.0) 5.8 | 6.1 | 7.4 9.9) 1 10.2; 9.5) 85) 7.2) 7,5) 7.5 | 7.2 7.9 
5.2) 4.8) 4.6 | 5.4) 5.9 6.5 | 6.5 7.1| 8.8 9.7 | 10-0 | 10.2 | 10.8 | 10.0 | 7.9 | 7.0 7.4 
46) 45) 47 4.9| 4.9/ 4.8) 4.6 4.1 | 5.2 | 7.2) 7.5] 72) 7.0) 618) 5.6 5.7 5.6 
.6| 65) 62) 6.0 6.2) 6.0) 7.6 9.9 | 11.0) 1 | 10.1 | 10.0; 95) 89) 7.8) 75| 7.4 6.8 7.9 
9.8) 9.8) 9.7 98) 9.9) 1 1 10.8 | 12.0 | | 12.4 | 11-6 | 11.6 | 11.4 | 10.7 | | 9.9 9.7 | 10.5 
22) 22) 2.1 22) 22) 2.4 2.6 | 3.0 | 3.8) 4.8) 4.6| 319) 3.4 3.0 
.4| 83) 8.2) 8.2 7.8) 7.9) 7-8) 7.0) 7.5| 8.7) 8.8) 93] 84] 816! 8.0 8.1 
| 11.0 | 11.5 | 11.2 11.8 | 12.1 | 11.9 | 12.5 | 14 1 12.0 | 11.9) 1 | 12.4 | 12.8 | 18.6.) 13.0 | 11.9 | 11]4 | 11.8 1 1 1 12.0 
9.0 | 8.0, 7.8 7.6| 7.4) 7.5 8.0 | 9.8 | 10.4 | 1 | 11.4 | 11.2 | 11.0 10.1) | 9-0 9.0 
| 3.7 4.0 | 8.7| 44) 4.8) 8.8 | 4.7 7-8| 86| 81| 7.0| 68| 5.8 = 5.2 
| 
| 9.9) 8.8) 8.5 8.1) 7.9) 8.2 1 11.4 | 11.7 | 1 12.3 | 12.7 | 1 13.8 | 18.8 | | 11.1 | 19) | 1 10.0 | 10.4 
40) 40) 4.2 4.0 4.1] 4.7) ! 4.4) 5.5 8.4 10.1 | 1 10.8 | 10.4 | 816) 6.5 39 5.9 
83) 9.0) 9.0 8.2) 8.3) 1 1 | 10.9 | 11.1] 1 11.7 | 11.6 | 1 | 10.1| 9.9) 915) 9.2 8.8 9.7 
.8 | 24-1 | 23.8 | 22.6 | 24.1 24.5 | 25.0 | 22.5 | 24.2 23.5 | 22.9 | 22.1 | 21.5 | 2117 | 21.4 | 2 22.4 | 21.9 23.0 
4/ 66) 6.2) 5.5) | 4.8) 4.5) 4.0 4.6| 5.1] 6.9) 6.9] 6.38) 7.6 10.5 | 11.4 | 11.5 | 11.5) 8.7 | 7.5 7.2 
3.9 | 3.5 | 8.3) 8.5) 4.3 | 4.8) 3.7| 3,8) 42) 4.9 6.8| 7.5| 81/ 89) 9.2) 9.2) 7.9 5.5) 4.9 5.6 
4.1) 46) 5.1) 6/0) 65) 7.2) 8.6) 10.8) 1 11.8 | 12.5 | 11-5 | 11.0 11.0 | 10.9) 8.3 4.8 7.5 
9.0) 90| 88) 8.4) 810) 9.0) 92) 9.8) 10.2) 1 | 11.8 | 13.0 | 18.1 | 12.7 | 12.3 | 10.6 | 10.0 8.8 9.9 
8.2) 81) 7.9) 7.9) 84) 7.9) 7.8) 86) 8.9) 10.1) 11.5) 11.8) 1 12.3 | 12.5 | 11.5 | 11.6 | 10.4) 9.1/| 9.6 9.6 9.4 9.7 
6.1 | 6.4) 6.0) 61| 5.9) 61) 5.9) 60) 68) 6.5 6.6| 6.8| 7-2| 69) €6.9| 6.6) 6.2 5.8 | 6.0 6.3 
9.2; 9.5 | 9.5| 9.2) 80) 8&8! 9.9} 11.0} 10.9 | 10.5 | 11.1 | 11.4 | 11.5 | 11.8 | 11.5 | 10.9 | 10.0 | 9.9) 10.8 | 10.8) 10.1 10.1 
11.6 11.6 12.1 | 11.7 | 11.8 | 11.7 | 11.9 | 11.2 12.4 | 18.2 | 13.9 | 14.5 | 14.8 | 15.8 | 16.0 | 15-3 | 15.3 | 14.5 | 18.5 | 12.7 | 12.7 | 12.8 | 12.1/ 11.6) 13.1 
4.9| 5.6| 5.6| 6.0| 5.5| 5.8| 5.9| 5.6| 5.9] 7.0) 7.9) 7.9| 80] 80) 69] 71) 69) 66) 62) 66) 61 6.4 
11.5 11.5 11.8 | 11.0 | 11.5 | 11.1 | 11.5 | 11.4 | 12.4 | 12.1 | 12.5 | 12.9 | 18.7 | 18.1 | 12.6 | 12.7 | 12-7 | 11.9 | 11.4 | 10.6 | 10.6 | 11-1 | 11.5 | 11.6) 11.8 
12.0 | 12.0 | 12.8 | 12.8 | 12.0 | 13.0 | 13.6 | 12.5 | 12.3 | 18.5 | 14.2 | 13.6 13.9 | 18.8 | 13.4 | 18.8 | 18.8 | 18,4 | 12.9 | 12.0 | 12.2 | 12.5 | 12.8 | 12.1) 12.9 
5.1| 5.5| 5.8) 5.6 5.9| 6.1/| 6.4| 7.5| 9.9 | 10.6 | 10.5 | 10.5 | 11.8 | 11.0 10.5/ 9.9/| 8.9] 66/ 60| 5.7) 52) 5.2 7.6 
11.0 11.0 | 10.7 | 10.2| 9.8 | 10.6 | 10.9 | 11.2 | 12.2 | 12.6 | 18.6 | 14.2 | 14.5 | 18.9 | 13.6 | 18.4 | 12.4 | 11.2 | 10.6 | 11.2 | 11.1 | 11.1 | 10.8 | 11.7 
9.7 | 9.8 9.8) 10.1| 10.9! 9.9| 10.7 11.8) 10.8 | 10.9 | 10.4 | 10.4 | 11.2 | 10.6 | 10.2 | 10.1 | 10.1| 9.6) 9.7) 99) 10.5) 10.1) 10.2 
11.6 | 11.5 12.8 | 12.7) 12.4 | 12.4 | 11.6 | 11.9 | 12.7 | 18.8 | 14.0 | 14.5 | 14.7 | 14.8 | 14.2 | 18.3 | 12.1 | 11.4 | 11.8 | 12.0 | 11-4 | 11-6 | 10.8 | 11.8 12.5 
6.7 | 6.4| 5.9| 4.9] 49) 55) 5.3) 63) 7.0] 7-5) 7.1) 6.7| 62) 5.7) 5.4] 5.2) 5.8 5.9 
7.7| 7.4) 69) 6.5) 7.0) 6.9) 7.7) 8.0 10.2) 10.4 10.9 | 11.0 | 11.1 | 12.0 | 11.8| 10.9| 9.7| 88| 8.0) 82) 8.0) 8.1) 8.0 8.9 
9.2) 8.9) 8.6) 84) 10.8 11.0) 12.7 | 12.9 | 13.1 | 18.1 | 18.5 | 18.4 | 13.0 | 12.5 | 11.2 | 10.2 | 10.4) 9.8) 98) 10.1 10.8 
8.4/ 8.6) 80) 7.7) 7.2) 69) 81) 80) 82) 8.3) 9.1 | 11.0 | 12.2) 13.1 | 13.6 | 18.4 | 12.7 9.7) 99) 9.9) 9.6 9.7 
9.1. 9.7) 92) 92! O95! 91) 9.1! 9.4 | 10.5) 10.4 | 12.0] 11.7 12.2 | 18.2) 12.4 | 12.6 | 12-5 11.4] 95) 10.1 | 10.0) 9.9) 96) 96) 10.5 
10.4) 9.9 | 10.0| 6.0 91) 9.8! 9.4/| 10.3) 10.0; 9.9 | 10.0) 10.8 | 11.4 | 11.6 | 12.6 | 12.8 | 14.0 | 12.8 | 11.1) 9.3) 10.2) 10.6, 
17.5 19-1 19.1 | 19.2 | 19.5 19.8 | 18.8 | 18.8 | 19.1 | 18.8 | 19.6 | 20.4 | 20.9 | 21.4 | 20.8 | 19.9 | 18.6 | 18.1 | 19.1 | 19.5 | 19.2 | 19.2 | 17.3 | 17.0 | 19.2 
8.0) 7.7| 81) 8.5! 8.7) 8.7) 8.0) 8.0) 9.7 | 10.6) 11-1 | 11.4 | 12-1 | 12.1 | 11-8) 11.0/ 10.4) 92) 87) 84) 9.0) 94 9.4 
10.1 | 9.7 | 9-6) 10.0 10.0 | 10.8 | 11-1 | 12.2 | 13.1 | 18.1 18.2 | 13.0 | 18.1 12.8 | 12.0 | 11.8 | 11.2 | 10.0 | 10.0 | 10.6 | 10.8 | 11.0 | 10.9 | 10.0) 11.2 
6.6) 7.0) 6.5) 7.1 | 6.7| 6.6) 7.8) 11.7 | 13.1 | 18.9 | 14.4 | 18.9 | 14.2 | 13.8 | 13.8 | 12-6 / 11.0) 85) 7.3) 74) 7-6) 7.0) 74) 71 9.7 
7.4| 7.1) 6.9 | 64) 5.8) 55) 5.7) 63) 7.9 9.2 | 10.2 | 10.6 | 11.9 | 12.0 | 12.2 | 11.6 | 10.6) 8.1/ 65) 6.8) 7.9 8.3 
8.9 8.9 8.7| 9.2) 91) 10.4) 18.1 | 15.1 | 16.1 | 16.7 | 16.6 | 17.0 | 16.7 | 16.6 | 14.9 | 12.8/ 10.9) 9.5) 98) 93) 8.9) 11-9 
5.8 | 5.5| 6.1) 62) 4.1) 49) 5&7!) 8.2) 9.8 | 10.6 | 12.6 | 12.7) 11-8 | 10.8) 7.7| 5.9) 52) 54) 5.0) 51) 5.8 7.1 
2.1) 1.7| 1.9| 22] 1.9) 24 9.0 9.9 | 10.4 | 10.0 9.8| 82) 63) 42) 24) 22) 21 5.2 
4.8 4.9) 5.4) 5.6) 5.1) 5.2 | 91 | 18.5) 1 13.0 | 12.8 | 11-6 | 1 11.0 | 11.2 | 10.1| 7]9| 7.1) 6.8) 5.9) 5.8 8.2 
45) 5.5) 5.6) | 7.1) 7.8) 7.9| 8.3) 8.8 | 7.5| 5.5) 5.0) 5-4) 4.7 6.3 
8.1) 83) 86) 8.3) 8.8 11.4 | 14.1 1 15.7 | 16-2 | 16.1 | 1 15.7 | 14.9 | 18.2 | 11/6 | 11-2 | 10.1 | 9.8 | 10.0 11.7 
3.9) 4.1 | 4.0 | 4.2) 4.6) 4.0) 3.9 6.0) 7.1 | 7.7| 82| 7.9| 6.5| 5&2) 412) 48) 4.8) 4.7) 45 5.3 
wit 
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Taste VI.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of February, 1900. 
Component direction from— Resultant. Component direction from— Resultant. 
‘Direction Dura-— rection, Dura- 
| from— tion. N. 8. | | Ww. | tion. 
| | | | | | | | | | 
| Hours. Hours. Hours. Hours o Hours. Mississippi Valley. Hours.| Hours.| Hours. Hours. Hours. 
East | 66 w. 18 | St. Paul, 24 8 | 22) n.57 w. | 17 
Portiand, 22 14 7 | 27 n. 68 w. 22 La Crosse, Wis. 14 7 2 | 12/ n.55w. 12 
Northfield, Vt.........+++- 18 | 30 2 8. 45 w. 17 Davenport, Iowa ... 16 17 | 28 48 w. 15 
Boston, Mass eee 17 12 12 2 8 n.7lw. 18 Des Moines, Iowa. 26 11 | 13| n. Be. 17 
Nantucket, Mass 25 16 2 n.48 w. 14 Dubuque, 20 11 11 n. 62 w. 19 
Woods Hole, Mass. 2. 88w. 18 Keokuk, lowa | 5B 12, 19 n.4iw. 11 
Block Island, 17 11 16 2 n. 63 w. 13 16 23 13 | 15 8. 16 7 
New Haven, Conn 5 11 n. 38 w. 23 «Springfield, Ill... 20 18 13 19 n.72w. 6 
ddle annibal, Mo.. 11 7 | 5 
Albany, N. Y...... 19 | 20 5 | 22) s. w. 17 St. Louis, Mo....... 7 16 | 19 76 w. 4 
Binghamton, N. 4 3 16 sn. 69 w. 14 ri Valley. 
New York, N. ¥.....-...+ 11 6 «naw. 12 Columbia, Mo.*.......... 10, 8 n.68e. 2 
Harrisburg, 7 | 9 | n.45w. 8 Kansas City, Mo......... 24 138 16 n. 5w. 11 
Philadelphia, Pa 19 13 | 15 23 58 w. 10 Springfield, Mo..............- 19 16 15 8. He. 1 
Atlantic City, N. 15 10 | Lincoln, Nebr............ 4) n. Tw. 17 
Cape May, N. 18 15 13 20 n.6? w. 24 15 12, n.55e. | 16 
Baltimore, Md....... 9 12 20 3 s. 50 w. 6 Sioux City, eee! 13 8 5 | n.39w. 6 
Washington, D. C 19 17 12 21 n.77 w. 9 | Plerre, S. Dak 24 19 | 16 
Lynchburg, Va....... 14 19 «18; os. w. 98 || ©. n.%w. 20 
Norfolk, 17 21) 13 | 18 | s. 51 w. 6 Yankton, 8. Dakt...... 13 4 7 9 n.13Ww 9 
Richmond, Va ..... 16 21 ne 18 8s. Mw. 9 | Northern Slope. | 
South Atlantic States. | Havre, Mont ........ceeeceeeecccees 17 12 12 | 31 n. 75 w. 20 
Charlotte, N. 18 21 16 | 16 ss. || Miles City, Mont 31 11 17 nv. 381 w. 21 
Hatteras, N.C 23 16 10 | 19 «=n. Sw. 11 Helema, Mont 13 21 4) 338 os. 75 Ww. 30 
Raleigh, N. ++ 15 16 14 | 3 s. Sw. 9 Kalispell, Mont 22 14 6 29 n.7lw. 24 
Wilmington, N.C 15 11 | 21 n.&w. 10 Rapid City, 8. Dak . 24 14 17 n. 17 w. 10 
Charleston, 8. C..... 19 14 4) Bw. 11 | Cheyenne, Wyo .... 2 9 4 32 65 w. 31 
Augusta, Ga........ 1 s. Bw. 17 Lander, Wyo 15 24 «19s. 18 w.. 10 
Savanna 15 16 12 2 8. 86 w. 13 North Platte, Nebr 2 15 12 n.55 Ww. 12 
Jacksonvi 20 10 16 23 12 
| Denver, Colo ..... 21 21 11 w. 8 
Jupiter, Fla 34 17 16 Sos. BB 20 8 17 2 n.23w. 13 
Key West 15 M4 34 n.88e, 27 Kans 26 17 11 10 n. 9 
pa, M 18 20 17 «38. 37e Dod 16 11 1 n.2w. 12 
ern | Wichita, 26 22 13 6 n.6e. 8 
Atlanta, G@ 15 15 18 21 w. 8 Okl B 22 10 | n.68e, 2 
Macon, GO 10 8 | 8 n.45w. 8 || Slope. 
Pensacola, Fla.t .... ee 14 17 8 s. || Abileme, Tex 19 13 14s. ll w. 5 
Mobile, Al@ eee 17 10 21 n.48w. 15 Amarillo, 21 19 11 13 on. 45 w. 3 
Montgomery, Ala ..........: 19' 17 8. 4 Southern Plateau. 
Meridian, Mise.t 9 6 6 ll n.59w. 6 El Paso, Tex....... 19 12 31 son. 60 w. 2 
Vicksburg, eee 17 4 17 12 9 ta Fe, N. Mex 30 15 15 n. 15 
New Orleans, cece 18 18 19 15 e. 4 Flagstaff, Ariz........ cece 20 9 14 | 27 n.50w. | 17 
Western Gulf States. | Phenix, Ariz 10 8 21 n.37e. | 10 
Shreveport, La..... eee 12 | 15 16 os. Sw. 12 Yuma, Ariz 23 7 11 23 «on. 87 w. | 20 
Little Rook, Ark 18 17 18 8 Plateau. 
Corpus Christi, 19 18 7| n.87e. 18 Carson City, 13 22 | 14 21 8. 88 11 
Fort Worth, Text. 11 4 8 w. 4 Winnemucca, Nev ....... ove 15 17 23 oa. | 20 
Galveston, TOX 15) 19 | 21 14 Cedar City, Utah....... 14 25 s. le, | 
Palestine, Tex eee 18 25 6 14 49w 11 Salt Lake City, Utah. 21 15 18 17. n. 9e. 6 
San Antonio, Tex 24 16 18 10 n.450e 11 | Grand Junction, Colo.............. 19 13 20 16 Se. | 7 
Ohio Valtey and Tennessee. Northern Plateau. 
Chattan » TOG coves 14 22 | 13 Ow. 8 Baker City, 18 26 10 15 8. 82 w. 9 
Knoxville, Temn 21 17 ll 3 n.72w. 18 Boise, Idaho ............- 19 17 19 | 17. n.45e. 3 
Memphis, Tenn 21 | 19 | 18) on. 45w. 3 | Pocatello, Idaho ...........- 5 26 | 11 23 «os. 30 w. 24 
Nashville, «+++ 17 | 15 | 16 8. ll w. 5) 13 24 14 17 s- w. 11 
Lexington, KY 6 11 | 6 18 Sw. 9 Walla Walla, Wash.......... .. 4 40 7) 8. Bw. | 36 
Louisville, Ky......... 14 2 ll | 2 n.48w. 12 North Pacific Coast Region. 
Indianapolis, Ind 19 14 13 | 3 n Bw. 11 Astoria, Oreg ..... 15 16 18 | 4 «6s. 80 w. 6 
Cincinnati, Ohio 12 19 18 | 22. s. 34w. 7 | 0 9 12/ s. 9 
Columbus, Ohio ..... cee 15 17 | 2% s. Sw. 10 Seattle, Wash............. 12 25 21) 12 8. Be. 16 
Pittsburg, Pa@ 17 16 4 n.83w. 8 0000 cos: 16 24 23 51 w. 13 
Parkersburg, W. Va........... oes 11. 17 | 12 27 72w. 16 Portland, Oreg.......... 11 24 15; s. 9e, | 13 
Lower Lake Region. Middle Pacific Coast Region 
Buffalo, N. 7 19 | 10 81s. 24 | Bureka, Cal 19 21 16 14 450. | 8 
Oswego, N. 0 18 24 os. 31 12 Mount Tamalpais, 29 7 5) n.45w. 31 
Rochester, N. eee. 9 22 9 29s. 24 Bluff, Cal.............. 28 14 14 11 14 
2, 18 7 30 s.7%5w. Sacramento, Cal.............. 15 0 s.45¢. | 16 
Cleveland, Ohio. .... 26 24 «6s. Bw. 23 | San Francisco, Cal................. 13 10 8 | 34 n. 88 w. 26 
Sandusky 8 | 19; 2 «6s. Sow. 19 South Pacific Coast Region. 
Toledo, Ohio 5 16) 13 Cal 34 4 12 31 
Detroit, ese 12 | 16 12 30 «8. Tw. 18 21 12) 7 | 28 «on. 67 w. 28 
U; Lake Region. 5 15 23 23 
Alpen 18 12 7 30) «on. 75 Ww. 32 8 5 | 21) 2 w. 33 
Escanaba, Mich ........ 18 13 | 1 n.8iw.. 30 | | 
Grand Haven, Mich..... 18 19 18/| n. Ce. | 9 Basseterre, St. Kitts Island ....... 17 0 47 | 0 n.We. | 50 
Marquette, Mich .......... 1 ©6388) 76w. Bridgetown, Barbados ............ 21 1 45 0 ne. 49 
Port Huron, Mich........ 11 19 28 & Ow. | 22 | Cienfuegos, Cuba......... babes cose 36 23 1 n.8e. | 36 
Sault Ste. Marie, Mich........ ..... 11 19 8. 6 Havana, Cuba .......... 0 8.876. | 31 
Chicago, 19 16 9 n. 79 15 Kingston, Jamaica ................ 28 4 23 | 8 n.40e. 31 
Milwaukee, Wis. ........ccccceeceee 18 13 6 22) n.69w. 17 | Port of Spain, Trinidad............ 14 8 41 2 n.8te. | 40 
Green Bey 16 6 2 8. 70 w. | 20 | Puerto Principe, Cuba ............. 29 4 82 u.49e. 38 
Duluth, Mimm 24 13 8 23 n.57 w. 20 Roseau, Dominica, W.I........... 15 10 40 2 xn. 38 
North Dakota. | San Juan, Puerto Rico. ........... 1 23 40 1/ 6.65e.| 48 
Moorhead, Minn ......... mace 21 16 13 23 «on. 63 w. | 11 Santiago de Cuba, Cuba........... 15 23 3 n.59e 23 
Bismarck, N. 82 | 7 | 14 21. on. 16 w. 26 Santo Domingo, S. Domingo, W. I. 42 5 11 3 n.12e. 38 
* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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Tasie VII.— Thunderstorms and auroras, February, 1900. 
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Percentages for each hour of local mean time ending with the respective hour. 
1 


Taste VIII.—Average hourly sunshine (in percentages), February, 1900. 
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TasLe 1X.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 
0.75 in 1 hour during February, 1900, at all stations furnished with self-registering gages. 


Ps 
Total duration. gs. Excessive rate. 3 5 Depths of precipitation (in inches) during periods of time indicated. 
5 10 | 15 2 | & | | 50 | @ | 
To s Began— 80 | 100 120 
A | 33 Bates min. min. min.| min.| min.) min. min.| min. min.) min.| min. 
1 3 4 6 6 7 | 
Atlanta, Ga........... 12-138 4.15p.m.| D.N. 2.20, 7.10p.m. 7.40p.m.)| 0.86 0.13 | 0.30 0.44 | 0.51 | 0.58 | 0.63 0.67 | 0.69 | 0.71 |..... |.... ee 
Hatteras, N.C.... e 21. «5.30p-m. 11.50 p.m.) 2.49 | 10.00 p.m.) 11.20 p.m.) 0.76 | 0.05 | 0.10 | 0.25 | 0.45 | 0.50 | 0.60 | 0.65 | 0.75 | 1.10 | 1.80 | 1.47 | 1.67 | 1.78 |...... 
Huron, 8. Dak.......... 0.10 
Indianapolis, Ind. 
Jacksonville, Fla 
Jupiter, Fla..... 
Kalispell, Mont. . 
Kansas ony Mo 
Key West, Fla.... 
Knoxville, Tenn . 
Lexington, Ky........- 
Lincoln, Nebr. ....... 
Little Rock, Ark. 
Los Angeles, Cal. 
Louisville, Ky. ... 
Macon, Ga...... 
Memphis, Tenn. 
Meridian, Miss.. 
Milwaukee, Wis ¥ 
Montgomery, Ala..... 1. 
Nantucket, Mass...... st 
Nashville, Tenn....... 0. 
New Orleans, La....... 2.15 p.m. 
Richmond, Va.......... 21-22 | 1.48p.m.| D. N. 1.36 | 10.15 p.m. 
hester, N. Y.....- 21-28 |..... 
San Francisco, Cal. 19-20 
‘ampa, 4 1.12 | 5.30p-m.) 5.55 p.m./ 0.48 | 0.07 | 0.19 | 0.42 | 0.54 | 0.62 
Vicksburg.............. D. N. 1.66 | 1.34a.m. 
Cienfuegos, Cuba ..... D.N. 7.85a.m./ 0.99 2.51a.m. 
Havana, Cuba.......... 17-18 | 3.05p.m.; D. N. 1.94, 4.55 p.m. 
Port of Spain, Trim... .| | cose lous « 
| 


13——6 


* Self-register not working. ; 


+ February 28 to March 1. 
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Taste X.—Data furnished by the Canadian Meteorological Service, February, 1900. 
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— 
Taste XI. isin of rivers referred to zeros of gages, Wireary, 1900. 
8s ig. iss 6 
Sc. Highest water. | Lowest water. | Highest water. | Lowest water. 
| = Height. Date. Helght, Date. Height. Date. Height. Date. 
Mississippi River. Miles. Feet.| Feet. | Feet. | Wrest. | Feet. Cumberland River. Mites.|F Feet.| Feet. Feet.| Feet. 

St. Paul, Minn.*.......... 1, 954 Burnside, 434 50 25.5 14 2.4 4/ 10.1) 28.1 

Reeds Landing, Minn .. 1,88 12) 0.1! 1,27 — 1.0) 4 1.1|| Carthage, Tenn.........., 257) 40| 2&7 11 2.7 4/ 12.0 20.0 

Dubague, lows.*. 1,609 Wichita, Kans.....-.... | 726) 2.1 9,10; 22) 0.8 
| Davenport, L308 | 18 IE |] Webbers Falls Ind...) 418 9) 2.8 

Muscatine, Iowa......... 1,562 16 8.2 12 «68.9 5.4 | Fort Smith, Ark.......... 851, 22) 94 2.1 5/48! 7.3 
Galland, Iowa’. || Dardanelle, Ark.........., 26 21) 11.5 9} 22 5,6) 4.9) 93 
| Keokuk, Towa’: -| 1,468 BB Rock, Ark.. ee 176 | 23 12.5 ll 3.6 5,6) 6.7 8.9 

Hannibal, Mo. 1,402 18) 18,98) 0.2 1/43 White River. 
Grafton. Ill ..... 1,306 | | 8.5 2 1.0 5.8 7-5 1580, 15.8 13,14) 38.8 7) 85) 19.5 

Helena, Ark ............. 767 «42, «381.6 5,26 11.7 11 23.0 19.9 Arthur City, Tex.” ...... 688 27 12.0 9,10) 5.3) 7.0) 6.7 

Arkansas City, Ark....... 685 42 32.4 14.5 12,13 24.0 17.9) Fulton, Ark.......... IT. 5.9) 98) 11.5 

Greenville, Miss ......... 505 427. 11.3 12 19.8 16.2) Shreveport, La........... 449 10.7 15; 388, 11,128] 6.1) ‘6:9 

Vicksburg, Miss ..... 474 45 80.4 28 12.8 13,14 21.0 18.1) Alexandria, La.......... 139 «83 8.2 18 2.9 5.0 5.3 

New Orleans, La ........ 108 4.7 17,18 6.4 5.0 Vuachita River. 

—~ Ark ..... 840) 18,2 12 5.9 6| 10.1) 12.3 

Plattsmouth, Nebr .. | BF |] S61 18 2| 7.6! 9.4 

St. Joseph, Mo....- 481, 10 3.2 2.7 2 | 0.7 8.9 ‘Harrisburg, Pa........... 14.0 4.8 5.6) 9.2 

Boonville, Mo .......... 199) 20) 11.5 5.4 24 83 6.1 Williamsport, Pa.... ... 9.8 2.8 48! 7,0 

coves 108 24 5.6 28 1.9 6,7 8.4 3.7 | a3 as 9 

70500 70 28 d, 110 12 5.7 24 — 1.4 ll 1.3 7.1 

| wer. 

Mo. (O8 12 | — 0.5 3-8, 23-26 os 1.3) Weldon, Cc. 9 40) 20.8 15) %.7 8 14.8) 93.1 

‘ear River. 

Confluence, Pa........... 10) 6.1) 9 1.8 24 28 4.3 Fayetteville, N 100) 96.0 14) 4.4 15.1) 81.6 

West Newton, Pa.?..... 15; 9.6 9 1.0 8.9 8.6) ver. 

Allegheny | (Fairbluff, N. 10; 6| 6.0] 1820) 84 9/48) 26 

Oil City, Pa....... 123 18| 7.4) 10; 2.8 1,22, 4.4 4.6| Edisto, 8.C........ 8.5 6) 4.7) 

Parker, | 20, 8.0) 8.0 | 21,2228 5.5 7.0 dee River. 

q | ra 27.5 
| | 4 Kingstree, 8. C ..... 88 4.1 810) 5.8) 4.7 
Greensboro, Pa.......-..| $1) 15.6 7.2 24/103 8.4) AC 

Look No. 4, Pa 28 19.2 9 7.0 24/118 12.2 (Effingham 8.C | 18.0 41 7| 84] 

wer. 

Johnstown, 64) 9 1.6 1/29 3.6) St. Stephens, 124] 26 7.1] 9.8 

reek. | 

Brookville, Pa -.... 3) 8) 26 | | 1.8 2.0, 08 columbia, 87] 16.5 14; 0.2 3,4) 4.3) 16.3 

| ateree wer. 

| accamaw River 

Charleston, w.ve 61 2.0 7.0) 13.8 Conway, Cc. 7] 6.4 7| 5.8 10| 62) 0.6 

ver. 

Hinton, % 14) 8.0) 14 1.0 2/ 7.0 Calhoun Falls, 19.4 4 2.7 16.7 
Pitteburg, 966) 17.1 102.0) 4) 8.5) 15.1 Flint River. 

Parkersburg, 785 36 | it 7.8 6 15.8 17.5 Westpoint, Ga........... 239, 2) 19.5 14; 2.4 6.7) 17.1 
Va....-. | 4 — 12% | 20/ 2.7 1.5 24) 82) 20.2 
} | 20. . 
| Fortemouth, .. $5.9 18 | | 22.0 7.0) 60; 24.9 17| 1.6 24/ 10.5) 23.8 
Madison, Ind . qe 413/ 46) 81.4. 17) 10.9 7/ 21.6 20.5) Rome, Ga......... 225 | 27.2 4; 1.6 7.9) 25.6 
| Louisville, 367 | 18.8 | 6.0 4 Gadsden, Ala.... 18) 21.6) 1.8 3,4 0-6 19.8 
Paducah, iy. 47) 40, 30.3. 21) 9.0) 7/91.4 21.8|| Montgomery, Ala........| 265| 95| 48.6 5.0 4/ 20.9) 43.6 
Cairo, Ill... 1,073; 45) 81.9) 11.4 | 824.2 20.5 ae 212/ 85| 48.0 17| 38.5 23.6 44.5 
| ombig ver. 
Zanesville, Ohio. ........ 70' 15.38) 10/ 7.2) 8/101 8.1 Columbus, Miss. .. 10.2 18 0.8 10.0 
x scaloosa, ee 

matilla, Oreg ..... y 

Mount Carmel. Ill.» 50 15 12.9 13 5| 7.8 10.2) The Dalles, Or 166) 8.0 4.6 21 66. 3.4 

ame | 

Falmouth, 30, 14.9) 9} 27) 6 6.2 12.2) Albany, Oreg ............ 9 | 16.7 23| 5.2 68) 7.4) 11.5 

er. Portland, Oreg 10| 15| 10.4 38.9 17| 6.8) 6.5 

| inton, Tenn. ;-........ 2% 20.0 3.7 23 88 16.3 Red Bluff. Cal..... 15-17 5.9 
Knoxville, Tenn....-....| 614, 29| 18.0 0.7 2| 42 12.3 

Kingston, Tenn.™........ | 14) 1.7) 5| 18.38 

Chattanooga, Tenn..... 430 38 24.3 2.5 9.0, 21.8) * Frozen. 

Bridgeport, A 390 3 a | 1 Frozen for days. *Frozen for? days. *Frozen for 8 days. ‘Frozen for 3 days. 
| Riverton, Ala............. 19 22.2 18 24 510.8 °Frozenfor19days. *Frozenforlidays. ‘FrozenforS days. *Frozen for 15 days. 

Johnsonville, Tenn 21 21.3 20 3.7 | 6 | 11.9 | 17.6 °Frozen for 4 days. Frozen foriday. ™ Record for 22days. Frozen for 13 days. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. February, 1900. 
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Mauritius Thunderstorms on January 29 and 30, 1900. 
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PLATE | Marvin’s Anemometer Tests. 


& 


Fic. 2.—Small anemometer attached to spar above top of the kite. 


| 
‘ 
| Fic. 1.—The whirling machine and driving belt. 
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